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(67) A method of i8olatir>g a first subterranean zone from a second subterranean zone in a wellbore, which 
comprises positioning one or more solid tubulars 135, ISO within the wellt>ore, the solid tubulars 
traversing the first sut>terranean zone; positioning one or more perforated tubulars 145 each including 
one or more radial passages within the'wellbore, the perforated tubulars traversing the second 
subterranean zone; radially expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore; fluidicly coupling the perforated tubulars and the primary solid tubulars; preventing the 
passage of fluids from the ^t subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars; sealing off an annular region within at least 
one of the perforated tukHiiars; and injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least sorne of the radial passages of the perforated 
tubulars. 

Also disclosed method and systems if .extracting materials from a subterranean zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a contlnuatiorv4vpart of U.S. patent appncation serial number 
5 09/969,922, adtomey docket number 25791.69. filed on 10/3/2001. that was a 
ooritlnuatlon-tovpart of U.S. patent application serial number 09/440.338, atlomey 
docket number 25791.9.02. fBed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed, the benefit of the filing date of U.S. provisional patent 
applk»tion serial number 60/108,558, attorney docket number 25791.9, fHed on 
10 11/16/1998, the disckisures of which are incnporated herein by referanoe. 

The present appDcatkMi Is related to thefoOowing: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. atlomey docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent applicatibn serisli no. 09/502,350, attorney docket no. 25791,8-02, filed 
on 2/10/2000, (4) U.S. patent appiicafon serial no. 09/440.336, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent appBcation serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent appiicatton serial 
no. 09/512,895, attwney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 appKcatkm serial no. 09/511,941, attomey docket no. 25791.16.02, filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/568.946. attomey docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent appOcaUon serial no. 09/559.122. attorn^ docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 pn»risk>nal patent application serial no. 60/1 62.671 , attomey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonai patent application serial no. 60/154,047. attomey 
' docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlstonal patent applicatton serial 
no. 60/t59,062. attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provlstonal piatent appOcatton serial no. 60/159,039, attomey docket no. 25791 .36, filed 

30 on 10/12/1^9, (15) U.S. provisional patent appDcation serial no. 60/159,033. attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provteional patent applicatkin serial 
no. 60/212,359. attorney docket no. 25791.38. flted on 6/19/^)00, (17) U.S. provi^nal 
patent application serial no. 60/165,228. attomey dodiet no. 25791.39. filed on 
11/12/1999. (16) U.S. provisional patent applicatton serial no. 60/221.443, attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U^Sl. provisional patent application serial 
no. 60^1 .645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638. atk)mey docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334, attorney 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent applteation serial 
no. 60/270.007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appfication serial no. 60/262,434, attorn^ docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonai patent appBcatbn serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303,740. attorney docket no. 25791.61, filed on 7/8/2001 ; (26) U.S. provisibnal 
patent application serial no. 60/313.453, attwney docket no. 25791.59. filed on 
6/20/2001; (27) U.S. provisional patent application serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60/3318.386. attorney docket no. 25791.67,02. filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disdosures of wtiich are incorporated therein by reference. 

Bacl(ground off the Invention 
This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subterranean zones to facaitate oH and gas exploration. 

During oil explorafion, a weiibore typically traverses a number of zones within a 
subterranean formation. Some of ttiese subtarrenem zones wDI produce oil and gas, 
wh9e ottiers wM.not.. Further, it is often neoessaiy to Isolato subterranean zones firom 
^ one another in order to tadlitata flte expbralion- for and productkm of ol and gas. 
Existing methods for Isolating subienanean produdkm zones in ordw- to facilitate ttie 
exploratim for and preductkm of oil smd gas are complex and expensive. 

The present invention is directed to overoondng one or mora of ttie Hmttattons of ttie 
30 existing processes fOT isolating subtenanean zones during oil and gas exploration. 

Suminitfy of the Invention 

According to one aspect of ttie present Invention, an apparatus is provided that 
indudes a zonal isolation araemUy including: one or more solid tubular mennt)er8, each 
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solid tubular member Including one or more externa) seals, one or more perforated 
tubular mennbers coupled to the solid tubular members, one or more flow control valves 
operaMy coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tutelar members, one or more temperature sensors 
5 operaUy icoupled to one or mora of the perforated tubular memt)ers for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or worn of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more fkiw sensors operably coupled to one or more of the perforated tut)ular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assenr^ly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressun^ sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control vah^es. At least one of the solid tubular members and the perforated 

IS tubular members are fbnrad by a radial expansion process perfonned within the 
wellbofe. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the vmllbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
^Nmn the wellbore, ffuididy coupling the perforated tubulars and the solid tubulars* 

25 preventing the passage of fluids from the first subterranean zme to the second . 
subterranean zone within the wellbore external to the soKd tubulars and perforated 
lubuiars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars* and cmtrolling the flow of fluidic materials, through 
the perforated tubulars as a function of ttte nionitored operating temperatures, 

30 pressures* and flow rates. . 

Accortf ng to another aspect of the present invention, a meftod of extracting materials 
from a producing subten^nean zone in a wellbore. at least a portion of the wellbore 
including a ca^ng. Is provided that includes positioning one or more solid tubulars 
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within the welibore, posittoning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore» fluidldy 
coiqjltng the soBd tubulars with the casing, fluidiciy coupling the perforated tubulars 
5 with the solid tubulars, fluidiciy isdating the producing subterranean zone from at least 
one other subterranran zone within the weDbore, fluidiciy coupling at least one of the 
perforated tubulars .with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates wjthin one or more of the perforated tubulars. 
and controlling the flow of fluidic materbis through the perforated tubulars as a funcUon 
10 of the monitored c^>erating temperatures, pressures, and ftow rates. 

According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore te provMed that 
includes means for positioning one or more sdid tubulars within the wellbore. the solid 

15 tubulars traversing the first subterranean, zone, means for positioning one or more 
perforated tubulars within the wellbore; the perfected tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wetibore. means for fluidldy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitonng the operating 
temperatures, pressures, and flow rates wtthin one or more of the perforated tubulars. 
and means for oontrotOng the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperature, pressures, and flow rates. 

25 

According to another aspect cf the present invention, a system for extracting materials 
from a produdng subterrarman zone in 9 weDbbre, at least a portion of the wellbore 
induding a casing. Is proMoi that indudes means for positioning one or more solid 
tubulars within the wellbore, means fc^ positioning one or more perforated tubulars 
30 wtthin the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the soOd tubulars and the perforated 
tubuiars wrthki the wellbore, means for fluidiciy coupling the solid tubulars with the 
casing, means for fluklidy coupling the perforated tubulars with the solid tulHJlars. 
means for fluididy teolating the produdng subterranean zone from at least one other 
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subtenanean zone within the wellbore, means for fliridiciy coupling at least one of Ihe 
perforated tubulars with the producing subterrsHiean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubidars, and means for oontrolling the flow of fluicfic materials through the perforated 
5 tubidars as a funcSon of the monitored operating temperatures, pressures, and flow 
rates. 

Aooording to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more soDd tubular members, each 

10 solid tubular member including one or more extemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular rmmbers, 
and one or mom solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular memtiers, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular memt>er6 and the perforated tubular members are formed 
by a radial expansion process performed within the weilbore, and the solid tubular 
lineiB are formed by A radial expansion process performed within the weilbore. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone in a weilbore is provided that 
oidudes positioning one or more Mild tubulars within the weilbore, the solid tubulars 
tFBvereing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the weilbore, the perforated tut)ulars 
traversing the second subterranean zone, radiaJly exparKling at least one of the solid 
25 tubulars and prorated tubulars within the weilbore. fluldidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
* subterranean wne to the second subterranean zor^e within the weilbore extemal to the 
primary solid tubulars and perforated tubulars, positioning one or inore solid tubular 
Dners within the interior of one or more of the perforated tubulars, and radiaBy 
30 expanding and pl^tically defonning the solid tubular liners within the interior of one or 
rnom of the perforated tubulars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellt>ore, at least a porfon of the welltxm 
including a casing, is provided that includes positioning one or rtme solid tubulars 
within the welltwre. positioning one of more perforated tubulars each including one or 
5 more radial passages within the vvellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at l^st one of the solid tubulars and 
the perforated tubulars wtthin the wellbore, fluidiciy coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the soBd tubulars, fluididy 
Isolating the producing sutrterranean zone from at least one other subterranean zone 
10 within the weltoore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defomning the solid tubular liners within the Interior of one or more of tlie perforated 
tid)ulars to fluididy seal at least sonne of the radial passages of the perforated tubulars. 

15 

Accorcfing to another aspect of the present invention, a system for isolating a first 
subterranean zone firom a second subterranean zone in a wellbore Is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the soHd 
tubulars traversing the forst subterranean zone, means for positioning one or more 

20 psffbrated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean nne, means for radially 
expanding at least one of the soBd tubulars and perforated tubulars virithin tt>e wdlbore, 
means for fluidiciy coupling the perforated tubulars and the solid tubuiara, means for 
preventing the passage erf fluids from the first subten^nean zone to the second 

25 subterranean zone within the wellbora external to the primary solid tubulars and 
perforated tubuiara, means for positioning one or more scrild tubular liners withh the 
mterior of one or more of the perforated tubulars, and means fw radially expandihg and 
plastically deforming the solid tubular iinere within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubuiara. 

Aooordlr^ to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the weiibore 
induding a casing, is provided that indudes means for i»sitioning one or more solid 
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tubulars within the wellbore, means for positioning one or vnxm perforated tubulars 
each including one or more rad»l passages within the wellbore, the perforated tiAHilars 
traversing the producing subterranean zone, means for radialiy exparKling at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluididy 
5 couFriing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the scriid tubulars, means for fluididy isolating tte producing subtenanean 
zone from at least one other subteiraneari zone within the weilbore, means for fluididy 
obupiing at least one of the perforated tubulars with the produchg subterranean zone, 
means for positioning one or more sdid tubular liners within the intmior of one or more 
10 of the perforated tubulars. and means for radially expanding and plastically defomiing 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly induding: one or more solid tubular nnenrd)ers. each 
sofid tubular member induding one or more external seals, one or noore perforated 
tubular members each induding radial passages coupled to the sdid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular membersi and a 
20 shoe coupled to the zonal isolation assenNMy. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second strt)tenranean zone in a weHbore is provided that 
Indudes positioning one or more sdid tubulars within the wellbore. the solid tubulars 

25 traversing the first subterranean zone, posittoning one or more perftmted tubulare 
each Including cune or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soHd 
tubulars and perforated tubulars Within the wellbore, fluididy CMpling the perforated 
tubulars and the prvnary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterrsmean zone within the wellbore external to the 
prirfiary solid tubulars and perforated tubulars, sealing off an annular regicv) within at 
least cme of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at toast some of 
the radtol passes of the perforated tubulars. 
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' According to another aspect of the present invention, a method of extracting materials 
from a producing siMerranean zone In a wellbore» at least a portion of the welltxra 
including a casing, is provided that includes po^ning one or more solid tubulars 
5 within the weObore, positiorting one or more perforated tutujiars each Including one or 
more radial passages within the >weHbore, the perforated tutnilars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weDbore. fluididy ooupGng the solid tubulars with the 
casing, fluidicly coupling the perfbrerted tubulars the soUd tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the welibore. fluidicly coupling at least cm of the perforated tubulars with the 
produdng subterranean zone* sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluldic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subtenariean zone from a second subterranean zone in a wellbore is provided that 
indudes means for posifoning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars eadi Ihduding one or more radial passages within the wellborB, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid taibulars and perfcmted bjbulars within the wdlbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 

25 preventing the passage of fluids from the first subtenranean zone to tto second 
subterranean mne within the wellbore external to the primary solid hjbulars and 
perfbratad tubulars, means for sealing off an annular region withbi at least one of the 
perfbratmJ tubulars, and mrans for irifecting a h»denable fluldic sealing material Into 
the sealed annuls regions of the perforated tubulars to seal off at least some of the 

30 radral passages of the perforated tubulars. 

According to another aspect of the present inventiqn, a system for extracting materials 
from a produdng subtenanean zor>e in a vi«llbofB, at lea^ a portkwi of the wellbore 
induding a casing, is provided that indudes means for positlonir^ one or more solid 
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tubulars within the wellbore, means for positiorung one or more perforated tutxilars 
each including one or more radial passages within the welilxire, the perfprated tubulars 
traversing the producing sublenanean zone, noeans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluididy 

5 coupling the solkl tubulars wWi the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for flutdidy isolating the produdng sutrterranean 
zone from at least one other subterranean »ne within the wiellbore, means for fluididy 
coupling at least one of Oie perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at lea^t one of the perforated tubulars, 

10 and means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial p»sdge$ of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fomiation including: one or more solid tubular numbers, each solid 
tubular member Indudkig one or more external seals, one or more perforated tubular 
members coupled to the sdtd tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fbmned by a radial expm)sion process performed within the 
wellbore, arKi at least one of the perforated tutHilar members are radially expanded into 
intimate contad with the stitf)terranean formation. 

According to another asped of the present inventim, a method of isolating a first 
25 subtenranean zone from a sisoond subterranean zone in a wellbore is provided that 
bidudes positionlnig one or more solid tubulars within ihB wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more, perforated tubulars 
within the wenbore each inciudng one or nriore radial passages, the perforated tubulars 
traversing the seoond subtenranean zone, radiaDy e)0anding at least one of the primary 
30 sou tubulars and perforated tubulars witMn ttia wellbore. radtelly expanding at least 
orve of the perforated tubulars into intimate oontad with the seoond sutrterranean zone, 
flutdidy coupling tlie perforated tubulars and the soDd tubulars, and preventing the 
passage of fluids from the first subterranean zone to the seoond subterranean zone 
within the welibors external to the solid tubulars and perfbrated 



According to another aspect of the present invention, a method of extracting nnaterials 
from a producing subterranean zone in a wellbore, at least a portion of the ivelltwre 
including a casing, Is provided that Includes positioning one or more solid tubulars 

5 within the weDbore, positioning one or more perforated tubulars within the welibore 
each induding one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isoteiting the produdng subterranean zone from at least 
one other subten^nean zone within the welibore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 
Includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for pp^loning one or more 
perforated tubulars witMn the welibons each induding one or more radial passages, the 

20 perfbrated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for radially expanding at least one of the perforated tubulars Into inUnnate 
oontad with the second sutrterranean zone, mear» for fluididy coupling the perfbrated 
tubulars and the solid tubulars, and means fbr preventing the passage of flidds from the 

25 firBt subterranean zone to the second subterranean zone within the welibore external to 
the soDd tubulars m6 perflated tubulars: 

Accc^ng to another Bspedt of the present invenfion, a system for extracting materials 
from a producing subtenranean zone in a welibore. at least a portion of the welibore 
30 induding a casing, is provided that Indudes mems for positioning one or more solid 
tubulars within the welibore, means for positioning or>e or more perforated tubulars 
within the welibore each including one or more radial openings, the perforated tutxjiars 
traversing the produdng si^nranean zone, nryeans for radially expanding at least one 
of the sbGd tubutairs and the perforated tububrs within the welibore, means for radially 



expanding at least one of the peribrated tubulars into intimate contact with the 
producing subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluldidy coupling the perforated tubulars with the solid tubulars, 
means for fluidlcly isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means for fluidicly coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
Includes a zonal Isolation assembly positioned within a weilbore that traverses a 

10 subterranean fonratlon and Includes a perforated weilbore casing, including: one or 
more solid tubular niemk>ers, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular memberSt 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated titular members are formed by a radial expansion 

15 process perfomied within the weilbore, and at least one of the perforated tubular 
members are radially expanded Into intimate contact with the perforated weilbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a weilbore that Includes a 
perforated casing that traverses the seoond subterranean zone, is provided that 
includes positioning one or mors solid tubulars within the weilbore. the solid tubulars 
traversir^ the first subterranean zone, positioning one or mora perforated tid)ulars 
witMn the weilbore each Induding one or more radial passageSp the perforated tubulars 
25 ' tTBverdng the second subterranean zone, radial^ expanding at teast one of the primary 
solid tubulars and perforated tubulars within the weilbore, radialiy expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, Auididy 
coupling the perforated tubulars and the solid tajt>ulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within ttie 
30 weilbore external to the solid tubuters and perforated tubulars. 

According to another aspect of the present Invention, a method of extractir^ materials 
from a produdng subterranean zone fn a weilbore, at least a portion of the weilbore 
including a casing and a perforated casing that traverses, the producing subterranean 
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zone, is provided that includes positioning one or niore solid tubulars within the 
w8ilt>ore, positioning one or more perforated tutHjIars within the wellbore each including 
one or niore racfidi passages, the perforated tubulars tnaverslng the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into inlinnate contact with the perforated casing, fluldldy coupling the solid 
tubulars the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 

10 peifbrated tubulars with the producing subterranean zone; 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a secorKJ subterranean zone In a wellbore that Includes a 
perforated casing that traverses the second subteoaneah zone, is provided that 

15 includes means for positioning one or mona solid tubulars within the w^lbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casmg, means for fluidicly coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracling materials 
' from a produdng subterranean zone in a wellbore, at least a portion of the weDbore 
Induding a casing and a perforated casing that traverses the producfrig subterranean 
zone, that indudes nieans for positioning one or more solid tubulars within the 
30 wQilbore. means for positioning one or more perforated tubulars within the welBxm 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng sid^terranean zone, means for radially expanding at least one of the soQd 
tutHJiars ami the perforated tubulars within the wellbore, means for radiaDy expanding 
at le^ one of the perforated tutiulaffs into Intimate contact with the perforated casing. 
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means for fluidicly ooupfing the solid tubulars with the casing* means for fluldicty 
ooupGng the perforated tubulars with the solid tutHilars. means for fluidicly teobting the 
producing subterranean zone from at least one other subterranean zone within the 
weilbore. and nneans for fliMicly coupling at toast one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus Is provided that 
includes a zoniat isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or mom external seate, one or more perforated 

10 tubular members eadi including radial passages coupled to the solid tubular members, 
and one or nrK>re perforated tubular Hners each including one or more radial passages 
coupled to the interior surfaces of one or nxra of the perforated tubular nrtembers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
memt>ers and the perforated tubular members are formed by a radial expansion 

15 process performed within the welibore, and the perforated tubular liners are formed by 
a radial expansion process perfomned within the welibore. 

According to another aspect of the present invention, a nnethod of isdating a first 
subterranean zone from a second subterranean zone in a vi^ellborie is provided that 

20 includes positioning one or ttme solid tubulars within ttie welibore, the solid tubulars 
traversing the first subtenranean sine, positioning one or more perforated tut)ulars 
each including one or more radial passages within the wellbora, the perforated tubulars 
traversing the second subterranean zone, radialiy expanding at least one of the solid 
tubulars and perforated tubulars within the welibore. fluidiciy coupling the perforated 

25 tubulairs and the prtanary solid tubulars, preventing the passage of fluids from the first 
subterranean ^om to the second subterranean zone within the welibore exterr»l to the 
primary solid tubulars and perforated tubulars, positioning one or nriore perforated 
tubular liners within the interior of one or wdtb of the perforated bJbulars, and radially 
expanding and plastically defonning the perforated tubidar Oners within the interior of 

30 one or more of the perforated tiAulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welibore, at least a pc^on of the welltx>re 
induding a casing, is provided that Indudes positioning one or more soDd tubulars 
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Within the wellbore. positioning one or more perforated tubulars each induding orte or 
mora radial passages within the wellbore, the perforated tutHJiars traversing the 
producing subterranean zone, radially expanding at least one of the scM tulnjtars and 
the perforated tubulars within the wellbore, fluidiciy ooupDng the solid tubuteirs with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fiuidlcly 
isolating the producing subterranean zone from at least one other subterranean zone 
wtthin the wellbore, fiuidlcly coupling at le^t one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular llrwrs within 
the inten'or of one or more of the perforated tubulars. and radially expandnig and 
10 plastically deforming the perforated tubular Kners within the Interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zow In a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traverslrtg the first subterraneian zone, means for positioning one or more 
perforated tubulars each including one or more radial passages wtthin the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubidars and the solid tubulars, means for 
preventing the passage of fluids from the first subt^ranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for poslttoning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plasticaBy defomnlng the perforated tubular liners within the interior, of one or more 
of the perforated bJbulars. 

Aooording to another aspect of the present invention, a system for extracting rraterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that Indudes means for posifioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or wore radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidiciy 
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odupKng the soHd lubulars with the casing, means for fluididy coupling the perforated 
tutniiars with the solid tubulars, nieans for fluididy isolating tho producing subterranean 
zone from at least me other subterranean zone within the weiibcm, means for fluididy 
coupling at least one of the perforated tubuiars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interjor of one or 
moTB of the perforated tubuiars, and means for radially expanding and plastically 
defomting the perforated tubular liners within the interior of one or mora of tt)e 
perforated tubuiars. 

10 • According ta another asped of the present invention, an apparatus is provided that 
Indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members eadi Induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluididy coupling the perforated 

15 tubular manbers. and a shoe coupled to the zonal isolation assembly. At least one of 
the soM tubular members and the perforated tubular members are formed by a radial 
expanston process performed within the wellbore. 

According to another asped of the present invention; a method of isolating a first 
20 subterranean zone from a second subtenranean »ne having a plurality of produdng' 
zones In a wellbore Is provided that includes positioning one or more solid tubuldrs 
within the wellbore, the solid tubuiars traversing the first subterranean. ?one, positioning 
two or more perforated tubuiars each induding one or more radial passages withii) the 
weHbore, the perforated tubuiars traversing the second subterranean zone, radtelly 
25 ^(pending at least one of the solid tubuiars and perforated tubuiars within the weltbbre, 
ftuMidy coupling the perforated tutlulars and the primary solid tubuiars, preventing the 
passage of fluids from the first subtenanean zone to the second subterraneoi zone 
within the wefibore e)demai to the primary solid tubuiars and perforated tubuiars, and 
prsventir^ fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a method of extrading matertals 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes posifioning one or more solid 
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tubulars within the weilbore, positioning two or more perforated tubulars each induding 
one or more radial passages within the welltxm, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within ttie wellborB, ifluidicly coupling the solid tubulars with the 
5 casing, fiuidldy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtananean zone 
within the wetlbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depletsd to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the (vesent invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that includes omans for positioning one or more solid 

. 15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore. ttie perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
pierforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the sdid tubulars, means for preventing the passage of fluids frohn the first 
subtenanean zone to the second subterranean »ne within the wellbore external to the 
primary sdid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and nneans for prayenting fluids from passir^ from one of the produdng zones that has 

25 not been depleted to one of the produdng zoniss that has been deptoted. 

According to another asped of the present Invention, a system for extracting rnat«1als 
from a plurality of produdng subtenranean zones in a wellbore, at least a portion of the 
weHbore Induding a casing, is provided that indudw means for positioning one or 
30 more solid tubulars within the wellborB, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the weUbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubuters within the wellbore, nr>eans 
for fluididy coupling the soGd tubulars with the casing, means for fluididy coupling the 
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perforated tubidars with the solid tubutars. means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zor^ within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depteted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subterranean fomnation containing a source of geothermal 
energy is provided that Includes a zoral isolation assembly positioned within the 
subterranean formation induding: one or more solid tubular nrtembers, each solid 
tubular member induding one or more external seats, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tutHJiar numbers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforate tubular members are formed .by a radial expansion 
imcess perfomied within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone induding a source oif geothermal 
energy In a wellbore is provided that includes positioning one or more solid tubulars 
wHNn the weHbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or nrme.perforated tutHJIers each induding one or more radial passages within ttte 
wellhm, the perforated tubulars traverslrig the second subterranean zone, radially 
expanding at least one of the ^td tubulars and perforated tubulars wiitiin the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulars. pnsventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the weHbore external to the primary solid tubulars and perforated tubulars, 
positioning orra or more perforated tubutar liners within the interior of orte or more of 
the perforated tubulars, and radtelly expanding and plastically deforming the perforated 
tubular Bners within the Intertor of one or more of the perforated tubulars. 
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Acoording to another aspc^ct of the present invention, a method of extracting 
gedlhennal energy from a subterranean geothermal zone In a wellbore, at least a 
portion of the wellbore including a casing, is prowled that includes positioning one or 
more soDd tubulars writhin the wellbore, positioning one or noore perforated tubulars 
5 each including one or more radial passages within the weilbore. the perforated tubulars 
traversing the subterranean geothemnat »>ne, radially expanding at least one of the 
soM tubulars and the perforated tubulars within tti» wellbore, ftuididy coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the subten^nean geothemial zone from at least one other 
10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with ttie subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothemial subterranean zone in a wellbore Js 

15 provided that includes means for positioning one or niore solid tubulars within the 
wellbore, the solid * tutiulars traversing the first subtenranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothemial 
subterranean zone, means for radially expanding at least one of the solid tubulars arid 

20 perforated tubulars within the wellbore, means for fluidicly ooupiing the perforated 
tubulars and the soTid tubulars, and means for preventing the passage of fluids from the 
first subtenranean zone to the second geothemial subterranean zone within the 
wellbore external to the priniary soiki tubulars arKl perfora 

25 ' According to another BspsxA of the present invention, a system for extracting 
geothemial energy from a subterranean geothemial zxme iri a wellbore, at least a 
portion of the ¥vett)ore fncluding a casing, is : provided that Includes means for 
positioning one or more solid tubulars within tKe wellbon», means for positioning one or 
more perforated tubulars each including one or more radial passages within the 

30 wellbore, the, perforated tubulars traversing the subterranean geothemial zone, nrieans 
for r»jially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tut>ulars the casing, 
means for flukJIdy coupling the perforated tubulars with the solid tubulars. means for 
ftuididy Isolating the subterranean gec^ermal zone from at least one other 
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subterranean zone within the went>ore. and means for fluididy coupling at least one of 
the pmfbrated tubulars with the subtenrar>ean geoOienmal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assemt>ly including: one or more solid tutHiriar mernbers, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular n>embers, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fooned by a radial 
10 • expansion process performed ^rithin the weilbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tutHitar members v^in the wellbore. 

According to aru)ther aspect of the present invention, a me^od of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more sdid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the welB)ore, fluididy. coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the welibore external to 
the soTid tubulars and perforated tubulars. and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the weObore. 

According to arK)ther aspect of the present inventldn. a mattod of extracting materials 
from a producing subterranean zone in a wellbora, at least a portion cf the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the welibore, positioning one or more perforated tubiitars within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
produdftg subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore^ fluididy coupling the solid tubutars with the 
casing, fluidic^ coupling the perforated tubulars with the soHd tubulars. fluidicly 
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isotating the producing subterranean zone from at least oi^ other subterranean zone 
within ihe wellbore, fluidtely coupling at least one of the perforated tubulars with the 
prodiKAig subterranean zone, monltorhg the operating temperatures^ pressures, and 
flOMf rates withbi one or more of the perforated tubuiars, and cleaning niaterlals from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the peifoiBted tubulars wHHn the vvetlbore. 

According to another aspect of the present invention, a system for isolating a first 
subtsrrartean zone from a second subterranean zone In a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first , subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, tiie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars arxJ perforated tubulars within the welibore, 

15 means for fluidicly ccMJfriing the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids frcmi the first subterran^n zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producfang 8id>farranean zone in a wellbore. at least a portion off the wellbore 
including a casing, is provided that includes nneans for positioning one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
witltin the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean 2a>ne, rroane fbr radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidldy 
coupling the soDd tubulars with the casing, means for fiuidiciy cou|riing the perforated 

30 tubidars with the solid tubulars, means for fluidtely isolating the producing subtenanean 
zone from at least one otter subterranean zone within the wellbore, means for fiuidiciy 
coupfng at least one of the perforated tubulars with the producing sut>terranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated hibulars by- further radtol expansion of the perforated tubulars within the 
wellbore. 

Brief DeecripUon of the Drawings 

FIG. 1 is a fragmentary crose-sedional view Illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subten^anean zones within a borehole. 

10 Fig. 2b Is a cross sectional Illustration of the system of Fig. 2d during the Injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b white pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d Is a. cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 Is a cross sectional illustration of an illustrative embodiment of the e)9andable 
20 tubularnr^embers ofthe system of Fq. 2a. 

Fig. 4 Is a flow ctart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a 18 a cross sectional Illustration of an illustrative embodiment of the upsetting erf 
the ends of a tubular member. 

Rg. 5b is a cross sectional illustaation of the expandable tubular member of Rg. 5a 
after radially expanding and piasUcally defbmrung the ends oi the expandable tubular 
30 member. 

Rg, 5c is a cross sectional illustration of the expandabte tubular member of Fig.. 5b 
after forming threaded connections on the ends of the expandabte tubular member. 
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Fig* 5d is a cross sectional illustration of the e)(pandable tut)ular memt>er of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cro8S-sectior)al illustration of an exemplary emiibdiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary err^xxHment of a tubular 
expansion oone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an altemativd embodiment of the 
system for isolating subterranean zones of Rg. 1 

Fig. 9 is a fragmentary cross sectional illustration of an embod^nt of a method for 
IS Itnihg one of the perforated tubular members tif the system for isolating subterranean 
zones of Fig. 1 with a solid tut>ular liner. . 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a ntethod for 
sealing or>e of the perforated tubular members of the system for isolating subterranean 
20 zones of F^. 1 with a hardenable fluidic seaOng material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
sid)terranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fregmentary cross sectional illustration of an mtbodiment of a method for 
coupling one of the perforated tubular membens of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional iilustratton of an embodiment of a method for 
lining one of tte perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tutnilar member. 
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Fig. 14 is a fragmentary cross sectional Hlustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
pieventing flow from a producing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional iiiustration of an alternative emtxxJiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geotlienmal energy from a subterranean geothermal zone. 

Detailed Description <rfthe Illustrative Embodiments 

10 - An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranesffi zones is proved. The apparatus and method pemiits a 
producing zone to be isolated from a nonprodudng zone using a combination of sofid 
and slotted tubulars. In the producHon mode, the teachings of the present disclosure 
may t>e used in combinatim with conventional, well known, production oomptetion 

15 equipnrtent and niethods using a series of packers, solid tubing, perforated tubing, and 
sikling sleeves, which will be inserted into the diseased apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1. a walibore 105 including a casing 110 are petitioned in a 
20 subtenranean formation 115. The subterranean f6nmatk)n 115 includes a number of 
productive and non-productive zones, indudli^ a water zone 120 and a targeted oil 
sand zone 125. During exploratidn of ttie subterranean fonnation. 115, the welibore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive ames, including tiie water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment in order to fluldkdy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided tt^t includes one or more 
sectior^ of solkl casing 135, one or more external seals 140. one or more sections of 
30 perforated casing 145, one or wotb intermediate sections of solid casing 150, and a 
solid shoe 1 55. In several exempbry embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid cxmduit that transmits fluids and other niaterials 
Item one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of conventional commercially available se(^ns 
of solid tubular casing such as, (or example, oilfield tubulars febricated from chrcmium 
5 steel or fiberglass. In a prefenred embodiment the solid casing 135 comprises oilfield 
tutHJiars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to VhB casing 110, The solid casing 135 
may be coupled to the casing 110 using any numl>er of conventional commerdaily 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodimerit, the solid casing 135 is 
ooupted to the casing 110 by using exparKjable solid connectors. The solid casing 135 
may comprise a plurality of such solM casing 1 35. 

15 The solid casirtg 135 is preferabiy coupled to one more of the perfcniated caslrvgs 145. 
Tlie solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available propessesv such as, for example, welding, or 
sIcAted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefenred embodiment, the casing 135 includes one more valve nnembers 160 for 
controlling the flow of fluids and other materials v^in the interior region of the casing 
135. In an alternative ernbodiimnt. during the production mode of operation, an 
intorrud tubular string with various arrang«nents of packers, perforated tubing., sliding 
25 sleeves, and valves may be.eifiployed within the apparatus to provide various options 
for oommingBng and isdating subterranean zones from each other whDe providing a 
fluid path to the surfoce. 

In a particuiariy preferred embodiment, the casing 135 is placed into tte welibore 105 
30 by expanding the casing 135 in the radial direction into Intimate contact with the interior 
walls of me welibore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The sesds 140 prevent the passage of fluids and other mat^ls within the annular 
region 165 between the solid casings 135 and 150 and the weiltiore 105. The seals 
140 may oorT^Mise any number of conventional commercially available sealing 
mat^als suitable for sealing a casing in a wallborB such as. for example, lead, rubber 

5 or epoxy. tn a prefened embodiment^ the seals 140 comprise Stratalok epoxy material 
available from Halliburton En^ Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenranean zone wKhiri a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a prefened embodiment, the perforated casing 145 
comprises expandable slotted tutnjiar casing available from Petroline in Aberdeen, 
Scotland. In a particularty preferred embodiment, the perforated casing* 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may t>e coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors, in a preferred embodiment, the perforated 
casbig 145 Is coupled to the scriid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solM 
casings ISO. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commerdaliy available processes such 
as, for exampte, welding or expandable solM or slotted connectors. In a preferred 
embodimeifrt, the perfbrated casing 145 is coupled to the intermediatte soDd casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The test 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional convnerctally avairable processes siidi as, for example, welding or 
expandable solid or slotted connectors. In a prefemed embodlnr^nt. the last performed 
casing 145 is coupled to the shoe 155 by an expandabte solid connector. 
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In an alternative embodintent. the shoe 155 is coupled directly to the last one of the 
Intermediate solid casings 150. 

5 In a preferred embodiment, the perforated Gasin|gs 145 are positioned within the 
welibore 105 by expanding ttie perforated casings 145 in a radid direction Into Intimate 
contact with the Intertor walls of the wellbore 105. The perforated casings 145 may be 
expanded In a radial direction using any number of conventional convnerdally available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate soild casing 150 may comprlsa 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubuiars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sectbns of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional comnnerctally available 
processes such as, for example, welding, or solid or slotted exparxlable connectors. In 
a preferred embodiment, the intennediate sdid casing 150 is coupled to the perforated 
casing 145 by expandable scM connectors. The intenmedlate solid casing 150 may 
comprise a plurality of such Intermediate solid casing ISO. 

25 

in a prefaned embodiment, the each intermediate solid cadng 150 includes one more 
valve members 170 for 'controlling the flow of fluids and other materfsris within the 
interior regton of the intennediate casing 150. In an alternative emtKXliment, as will be 
recognized by persons having ordhary dcill In the art and the benefit of ttie present 
30 disclosure^ during the production mode of operation, an internal tubutar string with 
vartous anangemente of padws^ perforated tutAftg, sliding sleeves, and valves may be 
emptoyed within the apparatus to provide various options for commingling and teolating 
subterranean zones from ead[i other while providing a fluid path to the surteoe. 
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In a particularly preferred embodiment, ttie Intermediate casing 150 Is placed Into the 
wellbore 105 by expanding the intennediate casing 150 in the radial direction into . 
intimate contact with the interior walls of the wellbore 105. The intemnediate casaig 
150 may be expanded In the radiai direction using any number of conventional 
5 commercially available methods. 

In an alternative embodiment, one or more of the Intennediate solid casings 150 wojf 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 - 

The shoe 155 provides a support nnember for the apparatus 130. In this manner, 
various production and exptoration tools may be supported by the show 150. The shoe 
150 may odmpilse ariy number of conventional commercially available shoes suitable 
for use In a wellbore such as, fbr example, cement filled shoe, or an aluminum or 
IS composite shoe, in a prefenred embodiment, the shoe 150 conr^rises an aluminum 
shoe available from IHailiburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploratlpn tools. 

20 In a particularly preferred embodinnent, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
nf^y comprise one or more solid casings 135, each with one or more valve members 
160. n perforated casmgs 145, n-1 Intenmediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 1 55. 

During operation of the apparatus 130, ofl and gas fnay be oontrollably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface locatim using the solid casing 135. The use of 
30 Intennediate solid casings 150 with valve members 170 perndts teolated secltons of the 
zone 125 to be seiectively Isolated for production. The seals 140 permit the zone 125 
to be fluididy Isolated from the zone 120. The seals 140 further pennits isolated 
sections of the une 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 pennits unwanted and/or non-productive subterranean zones to t)e 
fluKfidy isolated. 

in an alternative embodiment, as wiD be recognized by persons having ordinary ^ m 
5 the art and also having the ben^ of the present disclosure, during the producton 
mode of operation, an Internal tubular string with various arrangements of packers, 
perforated tubing, sGdIng sleeves, and valves may be emptoyied within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

in several alternative embodiments, the solid casing 135. the perforated casings 145, 
the intennediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically defonmed within the wellbore 105 In a conventional manner 
and/br using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139. attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09^10,913. 
attorney dock^ no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. <4) U.S. patent 
appDcatkm serial no. 09/440.338. atlomey docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.5. patent application serial no. 09/523,460. attorney docket no. 2S791 .1 1.02. filed 
on 3/10/2000. (6) U.S. patent applicatton serial no. 09^12.895. attorney docket no. 
25791.1Z02. filed on 2/24/2000, (7) U.S. patent applleatlon serial no. 09/511.941. 
atlomey docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent appllcatkm serial 
no. 09^588,046. attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applcatton serial no. 09/559.122. attorney docket no. 25791 .23.02. filed on 4/26/2000. 
(10) PCT patent appficafion serial no. PCT/USOO/18635. attomey docket no. 
25791 J>5.02, filed on 7/9/2000, (11) U.S. pruvistonal patent applk»tion serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. piDviskmal 
patent applicatton serial no. 60/154,047. aXbxnev docket no. 25791.29. filed on 

30 9/1B/1999, (13) U.S. provisiohal patent application serial no. 60/159,082, attonwy 
docket no. 25791 .34. filed on 10/12/1999. (14) U.S. provistonal patent apr^tton serni 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provistonfiil patent applicatton serial no. 60/159.033. attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. proviskmai patent application serial no. 60/212.359. attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. proNrisional patent appiicatton serial 
no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney dodkel no. 25791.45, fiied 
on 7/28/2000, (19) U.S. provistonal patent application serial no. 60/221,645. attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisioral patent applteatton serial 
no. 60/233.638, attorney docket no. 25791,47. filed on 9/18/2000, (21) U.S. provisional 
piatant appiicatton serial no. 60/237.334, atton^ docket no. 25791.48, fiied on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270.007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applteation serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application seriaf no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; {2&) U.S. provtetonai patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/2W2001; (27) U.S. provistonal. 

15 patent application serial rK>. 60/317,985, attorr^y docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appltoation serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001, the disclosures of whtoh 
are incorporated herein by reference. In an exemplary enrAodiment, the radial 

20 dearanoes l}etween .the radially e)q>anded solid casings 135, perforated casings 145, 
intermediate sections of solid casirtg 150, and/br the solto shoe 155 and the wellbore 
105 are eliminated theret>y elimirttting the annulus t>etween the solid casings, the 
perforated casings 145. the Intermediate sections of soUd casing 150, and/or the soKd 
shoe 155 and the Vk^t)ore 105. In this manner, ttie optional need for filling the annulus' 

25 Mvith a fWer rriaterial such as. for example, gravel, may be eliminated. 

Rafwring to Ftgs. 2a-2d, an Illustrative emtxxliment of e system 200 for isolating . 
subterranean formations includes a tubular support member 202 that deflrws a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tutelar support rmmber 202. In an exemplary emtxxliment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pr&-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular nnember 206 
further includes an unexpended intennediate portion 206c, another pre-expanded end 

5 206d, and a seaFmg nnember 206e coupled to Ihe exterior surfaice of the unexpended 
intermediate portion. In an exentpiafy embodiment, the inside and outside dianwters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubuter member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c An end 208a of a tfioe 208 is coupled to the pre-expanded end 206a of 

10 * the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the Trst expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 21Z The second expandable tubular memt>er 214 
further includes an unexpended intennediate portion 214c another pre-expanded end 

20 214d, and a sealing ntember 214e coupled to the exterior surface of the unexpended 
intermediate portion. In ari exemplary embodiment, the inside end outside diameters of 
the pre-expanded ends. 214a and 214d, of the second expandable tubular member 
214 are greater than the inside arul outside diameters of the unexpended intermediate 
porton 214c. 

25 

An end 216a of a slotted tubular member 216 that d^es a passage 2iat> is coupled 
to the other pre-expanded end 214d of the second Expandable titular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded oonractioa A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The thinj expandable tutnilar member 
220 further Includes an unexpend^ intemiediate portion 220c anotiier pre-expanded 
end 220d» and a sealing mentf>er 220e coupled to the exterior surface of the 
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unexpended tntemnediate portion, in an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of tine third expandable tubular 
member 220 are greater than the inside and outside dianrieters of the unexpended 
intenned»te portion 220a. 

5 

An end 222a of a tubular member 222 Is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 208a, 206d. 214a, 2140. 220a and 220d. of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216. and 21B. are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
214e, and 220e. of the expandable tubular members. 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slatted tubular members, 210. 212, 216, and 218. are 
conventional slotted tubular members having, threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular mefTA)ers. 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or intrxxludng fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean forrriatlon. 

In an exemplary embodiment, as llli^trated In Fig. 2a, the system 200 is inltially 
positioned in a borehole 224 formed in a subterraneiin tarnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In any orientation from vertical to horizontal, tn an exemplary embodiment 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device in order to pemrit upward 
movement of the tubular support member and tubular expanston cone 204 relative to 
one or more of the expandable tubular members, 206, 214. and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 Is then 
in^ed into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exeniplary embodinnent as illustrated in Fig. 2c, the conSnued injection of the 
fitddic material 228 through the passages, 2028 and 204a. of the tutxilar support 
memt)er 202 and the tubuiar expanston cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding, and plastically deforming the expandable tubular member 206 (rff of the 
tapered external surface 204b of the tubular expansim oohe 204. In particularp the 
intermediate non pre^xpanded porticxi 208c of the expandable tubular member 206 Is 
radially expanded and plastically defomned off of the tapered external surface 204b of 

10 the tubular mpansion cone 204. As a result,, the sealing member 206e engages the 
interior surfece of the wellbore casing 104. Cons^uently, the radially expanded 
intemiediate portion 206c of the expandable tubuiar member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intentiedjate portion 206c of the expandable tubular merTd)er 206 is also thereby 

15 anchored to the wellbore casing 104. * 

In an exemplary embodiment, as illustrated in fig. 2d, after the expandable tubuiar 
member 206 has been plastically deformed arxl radially expanded ofT of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubutar support 
member 202. As a result, the seoorid and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particuiar, the Intermediate non pre- 
exparnied portion 214c of the second expandable tubutar rnember 214 Is radialiy 

25 expanded and plastically deformed off of the tapered mlemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequmtiy, the radially expanded intarmediate 
portion 214c of the second expandable tubidar mernber 214 is thereby coupled to the 
wellbore 224. In an exemplary embodlnnent, the radially expmdsd intemwdiate portion 

30 214c of the second expandable tubular mmiber 214 is also thereby anchored to the 
weilbore 104. Furthermore, the continued application of the inward force to the tubular 
menrrii>er 202 will tt^en displace the tubular expansion cone 204 upwardly Into 
engagement with the pre^xpanded end 220a of the third expandable tubuiar menrtber 
220. Rnally. the continued application of the upward force to the tubular member 202 



will then radidliy expand and plastically deform the third expandable tubular .member 
220 off of the tapped external surface 204b of the tubular expansion pone 204. In 
particular, the intem»dtate non pr^^expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plasttcally defomried off of the tapered 

5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
radially expanded intennediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 i$ 

10 also thereby anchored to the wellbore 224. As a result/ the water »>ne 226a and 
Huldidy Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and piastic defonnatlon of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the Intermediate non pre-expanded 
portions. 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 disptaoement of the tubular expansion cone 204. As a result, the seafing members, 
206e. 214e, and 220e, are (Ssplaoed in ttie radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular rhember 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
merTrit)ers, 206, 214, and 220, the shoe 208, and the slotted tubuteir members. ,210, 
212, 216, and 218, do not have to be expandable oonnecfions thereby providing, 
signfficant oost savings. In addition, ttie inside dianteters of the expandable tubular 
members. 206. 214, and 220. and the slotted tubutar members, 210, 212, 216, and 

30 218, after the redal expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment way be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tods and equipment include 
conventional vahfing and other conventior^l flow control devices for controOing the flow 
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of fluidic iraterials within and between the expandable tubular nn^nbers, 206, 214, and 
220, and the sbtted tubular members. 210, 212. 216, and 218. . 

Furthermore, in the system 200. the slotted tububr members 210, 212, 216, and 218 
5 are interteaved among the expandable tubular members, 206, 214,. and 220. As a 
result, because only Vtm Intermediate non pre-expanded portions, 206c, 214c, and 
220c of the expandsble tubular membera, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular nnembers, 210, 212, 216, and 
218 can be conventional slotted tubidar members th,ereby significantty reducing the 

10 cost Md complexity of the system 10. Moreover, because only the intermediate rton 
pre-expanded pc^ions, 206c, 214c, and 220c cf the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded arnl plastically deformed, the 
nunfd)6rand length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be mgch greater than the nunnt>er and length of the expandable tubular members. 

15 In an exemplary embodin^t, the total length of the intermediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members. 206, 214, and 
220. Is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exenH}larY 
embodiment, a system 200 having a total length of approximatety 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthemnore, the seaibfig members 206e. 214e,,and 220e, of the expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandable tubular 
25 members and the stotted tubular members, 210, 212, 216, and 218 to4he weObore 224, 
the radial gap between the slotted tubular members, the expandable tubular mennbers, 
and the wellbore 224 may be large enough to eflediveiy eliminate the possibility of 
damage to the expandable tubular members and slotted tubular numbers during the 
pfacernent of me system 200 vtfithin the vv6IB>ore. 

30 

In an exemptery embodiment, the preexpanded ends, 206a, 206d. 214a, 214d, 220a, 
and 220d. of the expandable tubular nr>embers. 206, 214, and 220, respecth^iy. and 
the slotted tiibuiar members. 210, 212. 216. and 218, have ou^ide diameters and wail 
thicknesses of 8.375 inches and 0.350 inches, respedWely; prtor to the radial 
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expansion, the intermediate non pre-expanded portfons, 206c, 214c, and 220c, of the 
expandable tutnilar nienit>ers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the insi<te diameters of ttie 
5 intemnediate portions, 206c, 21 4c, and 220c of the expandable tubular members, 208, 
214, and 220, and equal to 7.675 Inches; and the wellbore 224 has em. inside diameter 
of 8.755 inches. 

in an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the stotted tubular members, 210, 212, 216. and 218, have outside diamefters and wall 
thidcnesses of 4.500 inches and 0.250 incites, respectiveiy; prior to the radial 
expansi(^, the intermediate non pre-expanded portions, 206c, 214c, and 2^c, of 
e)q>arxlable tubular nnembers, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intenmediate portions, 206c, 214c. and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 Inches. 

20 

In an exemplary embocKnnenl, the system 200 is used to Inject or extract fluidic 
materials such as, for example, oil, gas, and/or water Into or from the subterranean 
formation 226b. 

25 Referrmg now to F^. 3, an exemplary emtx)dlment of an expandable tubular member 
300 wfll now be described. The tubidar member 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connMtion SOOba, a first 
tapered portion 3d0c an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably Inidudes an Intenrnediate sealing member 300g that is 
coupled to the exterior surface of the intenmediate portion 300d. 

In an exemplary embodiment the tubular member 300 has a substentlally annular 
cross section. The tubular member 300 may be falbricate6 from any number of 
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conventional commercially available material such as, for example, Oilfleld Country 
Tubular Goods (OCTG), 13 chromium steel tublng/caslng. or L83, J55. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has .a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
Interior region SOOa of the tubular menter includes a first inside diameter Di, an 
intermediate inside diameter CW. and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 

10 In ah exemplary embodiment, the first and second Inside diameters, Di and D2, are 
greati^ than ttie intermediate inside diameter Dm- 

The first end 300b of the tubular member 300 is coupled to the Intermediate portion 
300d by the first tapered pbrtion 300c, and the second end 300f of the tubular member 

IS is coupled to the intermediate portion by the second tapered portion SOOe. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular men^r 300 include wall thickr>esses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d cf the 
tubular nrtember 300 ranges from about 75% to 98% of the outeide diameters of the first 
and second erids, SOOa and 300f. The intermediate portion 300d of the tubular 
membv 300 includes a wall thickness tm. 

25 In an exemplary embodiment, the wan thicknesses t^ and ts are substantially equal in 
order to provWe substantially equal burst strei^th for the first and second ends, ^a 
and SOOf, of the tubular member ^0, In an exemplary embodiment ttie wall 
thicknesses, ti and are both greater than the wall thtekness im in order to bptlmally 
match the burst strength of the first and second ends. 300a and 300f, of the tubular 

30 member k)0 with the intermediate portion 300d of the tubuter member 300. 

In an exemplary embodiment, the first and second tapered portions. 300c and 300e, 
are Incfined at an angle, o, relative to the lonjjttudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitete the racfiai expanston of the tutMilar member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e. provide a smooth transition between the first and second ends, 300a and 300f, 
and the Intermediate portion 300d. of ttie tubular member 300 in order to rrBnimize 
stress concentrations. 

5 

The Intermediate sealing member 300g Is ooupted to the outer surface of the 
iritermediale portion 300d of the tubular member 300. In an exemplary embodiment 
the intennediate sealing member 300g seals the Interface betwem the intermediate 
portion 300d of the tubular member 300 and the Interior surEace of a weDbbre casing 

10 305. or other preexisting sinjcture, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
memba* 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intermedlats sealing mcmnber 300g during placement of the tubular member 300 within 
the wellbore casings 305. The Intenmediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as, tor 
example, themnoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermedtate sealing member 300g is lubricated from themioset polynoers in order to 
optimally seal the radially expsmded Intennediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchore for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plaslicBlly deformed intennediata pcurtion 

25 300d of the tubular nriember 300 to the wellbore casing. 

Refening to F^. 4, and 5a to 5d, in an exemplary; embodiment, the tubular member 
300 is formed by a fmmss 400 that includes the steps of: (1) upsetting both ends of a. 
tubular member in step 405; (2) expand'mg both upset mds of the tubular nfiember in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular nrember in step 
415; (4) forming threaded connections in both expanded upset einds of the tubular 
member In step 420; and (5) putting a sealing material on the outside dianneter of the 
non-expanded intermediate portion of the tubular member in step 425. 
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As illustrated in FIG. Sa, in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset i^lng conventional upsetting methods. The upset ends; 500a and 500b, 
of the tubiriar member 500 indude the wall thicknesses tt and Xz. The interniediate 
portion 500c of the tubular member 500 indiKles the wall thldcness tinr and the intertor 
5 diameter Dmr. In an emmplary enrtbodiment. the wall thicknesses ti and ^2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and t2 are both greater than the wall thickness Uht in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
10 500, and also to optin^Hy facilitate the fonnation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, by steps 410 and 415, both ends, 500a and 5Q0b, of the tubular 
mentf>er 500 are radially expanded using conventtonal radlat expanston methods, and 

15 then both ends, 500a and 500b, of the tubular nnember are stress relieved. The 
radially expanded ends. 500a and 500b, of the tubular member 500 include the interior 
diameters Di and Da. In an exemplary embodiment, the Interior diameters Di and 
are substantially equal in order to provide a burst strength that is substantially equal in 
an exemplary embodirnent. the ratio of the interior diameters Di and Da to the interior 

20 diameter Dint ranges from about 100% to 120% in order to facilftate the subsequent 
radial expanston of the tubular member 500. 

In a prafened embodiment, the relatk)nshlp between the wail thiclcnesses ti, t2, and twr 
of the tubular member 5(N); the inside diameters Di, Da and Dint of the tubular niember 
25 500; the insMe diameter D^tm of the weilbore casing, or other structure, that the 
tubular WBvnber 500 will be inserted into; and the outside diameter Dom of the 
expansion cone that will be used to radially expand the ttdHJlar member 500 within the 
weilbore casing Is given by the foUowing expresston: 

30 

where ti = ta; and 
Di = D2. 

By satisfying the relationship given in equatton (1), .the expanston forces placed upon 



38 



the tid)ular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
racNal expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline^ or a structural support. 

As illustrated in FIG. 5c. in step 420. convehtioriat threaded connections, 500d and 
500e, are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exem^ry embodiment, the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available firom Atlas-Bradford. 

As illustrated in Fig. 5d. in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of. the non- 
expanded intemwdiate portion 500c of the tubular men*er 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intermediate portion 600c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, ttie expandable tubular members. 208, 214, and 220, of 
the system 200 are substantially identical to, and/or Incorporate one or more of the ' 
teaching of. the tubuter members 300 and 500. 
25 ' 

Referring to Fig. 6, an exenru^taiy embodinnent of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214, 220, 300 and 500 ^mHI now be . 
described. The expansion oone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exempted embodiment, the taiial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
siffface 620 includes an angle of attack Oi and the second cortical outer surface 625 
Includes an angle of attack Oa. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack 02. . In this nianner, the first conical outer surface 620 
optimally radially expands ttie intemediate portions, 206c 214c 220c 300d, and SOOc, 
of the tubular members, 206, 214, 220. 30Q, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214d and 214d. 220a and 220d, 300b and 300f. and 500a and 500b. of the 
tubular members. 214, 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 indudm. an angle of attack d ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an ahgle of attack 02 
racing from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 * deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may Include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end ^5 of the expanston cone 600 to the 
rear end 61 0 of the expansim cone 600. 

IS Refening to Rg. 7. another exemplary embodiment of a tubular e)q}ansk>n cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radlat 
expansion section 715. In an exemplary emtxxjiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
provMing a parabok>kl shape. In this manner, the outer surface of the radial expansion 

20 section 71 5 provides an angle of att£^ that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboUc outer ptoTile of the outer surface of the radial 
expanston section 715 may t>e formed using a plurality of adjacent discrete conicai^ 
sectkins and/or using a continuous curved surface. In this mannw, the region of the 

25 outer surface of the radial expansion se^lbn 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the Intemnediate portions, 206c 
214c 220c 300d. and 500c of the tubular members, 206, 214, 220, 300. and 500. 
while the region of the outer surface of the radial expanston secHon 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parat>olic profile of the outer surface of the radial 
expanston section 715 Is selected to provkle an angle of attack that ranges from, about 
6 to 20 degrees in the vicinity of the front end 705 of the expansion con^ 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from at>out 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

in several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandaUe tubular member 300. the method 400. and/dr the expandable 
10 tubular member 500 are at least partiatiy combined. 

Refening to Fig. 8. in an alternative embodiment conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respecUvety, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and fkw 

15 sensors, 802, 804. and 806. respectively, in turn are (H)erdbly coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efftolency of the apparatus 130. In several exemplary 
embodiments, the control algorithms \Mi20d by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are oonventionat. 

Referring to Fig. 9, in an aitematlve embodiment, a soHd tubular nrmiAer 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member hto engagement with the perforated 
tutnilar member m a conventional manner and/or using one or more of the radial 
expanslcHi methods disdosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney dodcetno. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent appOcation serial no. 09/510.913, atton^y docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent apptication serial no. 09/502,350, attorney docket no. 
25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appfication serial 
no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. (8) U.S. patent 
appltoation serial no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1,941 ', attorney docket no. 25791.16.02. filed 
on 2/24/2000, (6) U.S. patent application serial no. 09^88,946. attorney dodcet no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09^559,122. 
attorney dodcet no. 25791.23.02. filed on 4/26/2000. (10) PCt patent application serial 

5 no. PCT/US00/ie635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provistonal patent appltoation serial no. 60/162.671, attorney docket no. ^91.27, filed 
on 11/1/1999. (12) U.S. provistonal patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisipnai patent application serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provistonal patent application serial no. 60/1 59,039, attorney docket no. 25791 .36, ffled 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159.033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent ap^tion serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on , 

IS 11/12/1999. (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/26/2000, (19) U.S. provisional patent appKcatim serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provistonal 
patent application serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. proviskmal patent applicatim serial no. 60/237.334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistonal patent appflcation serial 
no. 60/270.007. attorney docket no. 25791 .50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/282,434. attorney- docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appUcation aerial no. 60/259.486, attorney 
docket no. ^791.52. filed on 1/3/2001; (25) U.S. provistonal patent appDcaUon serial 

25 no. 60/303.740. attorney docket no. 25791.61 . filed on 7/6/2001; (26) U.S. provistonal 
patent appiteation serial no. 60/313.453. attorney docket no: 25791.59. ffled on 
8/20/2001; (27) U.S. provistonal patent appitoation serial no. 60/317.985, attorney 
docket no. 25791.67, fited on 9/6/2001; (28) U.S. pro(Hstonai patent apiiiGcaUon serial 
no. 60,318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S, 

30 utility patent application serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001. ttia disclosures of wtiich are incorporated herein by reiiBrence. In this 
manner, the soOd tutMjIar nnemt»r 905 fluidicty seals the radial passages fonned in the 
perforated tubular menit)er 145 thereby preventing the passage of fluUto matertols 
and/or formation materials Uirough ttie perforated tubular .msmtier. 

42 
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Refefilng to Rg. 10, In an aitemative embodiment, the radial openings in one of the 
perforated tutnjiar memt>ers 145 are sealed by Injecting a hardenabie fluldic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a draed ended pipe 1010 having one pr more radial openings 1010a within 
the one perforated tubular member 145, Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends oT the one 
perforated tubular member 145. The hardenabie flutdic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular menrt>er 145. The 

10 sealing nf)embers 140 prevent the passage of the hardenabie fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fomiation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130, and the hardenabie fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular men*er 145. In an exemplary 
end>odirnent» the hardenai^le fluidic sealing material is a curable epoxy resin. 

In an altemaUve embodiment, as illustrated In Fig, 11, one or more of the peifbrated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonmed into contact with the surrounding formation 125 thereby compressing the 
surrounding fomiation. In this manner, the sunounding formation 125 is maintained in 
a state of compression thereby stabilizing the sunounding formation, reducing the flow 
of loose particles from the surrounding fonnation into the radial (^^enings of the 
perforated tubular member 145. and enhancing the recovery of tiydrocartxuis from the 

25 surrounding fomiation. 

In an altemathfe embodiment, a seismic source 1105 is positioned on a surface, 
location to thereby impart seismic energy into the fbnnatlon 125. In this manner, 
particles lodged In the radial operwngs in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery erf 
hydrocartxms from the fomiation 125. 

In an aitemative embodiment after the perforated tubular member 145 h» been 
radlany expanded and plasticaiiy fonrrod Into contact with the surrourKllhg fbnmation 
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125, thereby oouplihg the perforated tubular member 145 to the surrounding formation^ 
an impulsive load is appKed to the perforated tubular member The impulsive toad may 
be applied to the perforated tubular membet^ 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrouncfing fomiation 125 
5 thereby compacting and/or slurrifying the sunoundbig formation. As a result, the 
recovery of hydrocarbons from the fonfnation 125 is enhanced. 

In an alternative embodimerkt, as austrated in Fig. 12. a wellbore CKing 1205 having 
one or worn perforations 1210 is positioned within the wellbore 105 that traverses the 

10 • formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
«9>anded and plastically defbmned into contact with the welltxm casing 1205 thereby 
compressing the sunrounding fcmnatlon 125, In this manner, the surrounding fbmiation 
125 Is maintained in a state of compression thereto stabilizing the surroundlrig 

15 fonnation, reducing the flow of loose particles from the surrounding forrration into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the surrounding formation. 

In an attemative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seisntic energy into the formation 125. In this manner, 
particles lodged In the radial openings In the perforated lubuter member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an alteniative embodlmerit, after ttie perforate tubular member 145 has been 
radially expanded and pbstlcally formed into contact with the wetlbore casing 1205, 
thereby coupling the perforated tubular member 145 to the swoundlrig formation, an 
impulsive load is applied to the perforated tubular member. The impulslvie load may be 
apfOsd to the perfiorated tubuter mentf>er 145 ^ applying the load to the end of the 

30 BpfmTBbm 130. The impulsive load is thm transfarrad to the sunnounding fdmiationi25 
th^eby* compacting and/or slurri^ng the suncundir^ formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an altemative embodiment one or more perforated tubular 
members 1305 are ooupled to one of the perforated tubular members 145 by radiaily 
expanding and plasficeOy deforming the perforated tubular niember into engagement 
with the peiforated tubular member in a oonventional manner and/or i^ing one or more 
5 of the radial expansion methods disdbsed In one or more of the following; (1) U.S.' 
patent applicaUon serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. . patent application serial no. 09/510.913. attonney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent appilcatton serial no. 09/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent applcation serial 

10 no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
applteation serial no. 08/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appOcatton serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16-02. flted on 2/24/2000, (8) U.S. patent application serial no. 09/588.946, 

15 attomeydocket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applrcatton serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4^6/2000. (10) PCT patent 
a4)plicalk>n serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent appBcatton serial no. 60/162,671, attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provisfonal patent applicatkjn serial no 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent applicattan serial no^ 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provi8k>nal patent appUcation serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent application serial 
no. 60/159.033. attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 provlskxial patmt appllcatkHi serial no. 60/212,359. attomey docket no. 25791.38. filed 
on 6/1d/2(KX). (17) U.S. provisional patent appOcatlon serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (16) U.S. provisk>nal patent appHcatlon serial 
no. 60/221,443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
pateiit applicatkx) seri^ no. 60/221.645, attomey. dodcet no. 25791.46. filed on 

30 7/28/2000, (20) U.S. provisional patent appUcatton serial no. 60/233.638. attomey 
docket no. 25791.47, filed on 9/18/2000, (21) U.S. proviskMial patent appllcatkMi serial 
no. 60/237,334, attomeydocket no. 25791.48, filed on 10/2/2000, (22) U.S. provlstonal 
patent applkatlon serial no. 80/270,007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60/262,434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.488. attorney docket no. 25701.52. flied on 1/3/2001; (25) U.S. provisional 
patent applicatior\ sertal no; 60/303,740. attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. proviskMial paterit appKcatipn serial no. 60/313.453, attorney docket 
no. 25791,59. filed on 8C0/2001: (27) U.S. provisnnal patent applicatnn serial no. 
60/317.985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent appltealion serial no. 60/318.386, attorney docket na 25791.87.02, filed on 
9/10/2001; and (29) U.S. utility patent appltoatkm serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10/3/2001, the disctosures of whfch are incorporated herein t»y 
reference, in this manner, the perflated tutHilar member 905 modifies the flow 
characteristkjs of the perforated tubular member 145 thereby pennftting the operator of 
the apparatus 1 30 to modlly the overall flow characteristics of the apparatus. 

in an altemative embodiment, as illustrated in Fig. 14. a one-way valve 1405 such as. 
for example, a check valve fluidtely couples the interior of a pair of adjacent perforated 
tubular members. 146a and 145b. that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrecarbons that are being extracted from zone A will not flow Into the depleted zone 
B. 

in an alternative embodiment, as iflustrated in Fig. 15. the apparatus 130 is used to 
extract geotheiinal energy from a targeted subterranean geothemral zone 1505. In this 
manner, the operationai Potency of the extraoHon of geothermal energy Is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
elements of the apparatus 130 that permit greater volunnetric flows. 

In an altemative embodnnnt. the perforated tubular niembers. 145, 210, 212, 216,. 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tobular members. In an exemplary embodiment, the amount of further radial 
expansiwi required to dean the radial passages of the perfbrated tubular members 
146. 210. 212. 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus r«s been described that includes a zonal Isolation assembly Including 
one or more solid tubular members, each »>lid tubuter nwmber including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members* and a shoe coupled to the zonal teoiation assembly. In an exemplary 
embodiment, the zonal Isolation asscfmbly further includes one or more intemnediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 memberSp each Intermediate solid tubular, member including one or more external 
seals. In an exmnplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
memb^. In an exemplary embodiment, one or more of the intennediate solid tubular 
members include one oi^ more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or mbre primary solid tubulars. each primary solid tubular including one or 
nfK>re external annular seals, n perforated tubulars coupled to the primary sdlid 
tubuiars, and n-1 Intemnediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the primaiy solid tubulars traversing the first subteinanean 
zone, positioning one or more perforated tubulars within the weDbore, the perforated 
tubulars traversing the second subtemanean zone, fluidicly coupling flie perforated 
tubitars and the primary soHd tubulars, and preventing the passage of fluids from the 
first subtenanean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wMbbre, at 
least a portion of the wellbore including a casir^. has also been described that includes 
posltiaiing one or more primary solid tubulars vrtthin the v\«IIbore. fluldldy coupling the 
30 primary solid tubulars with the casing, positioning one or more pertbrated tubulars 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tut>ulars with the primary solid tubulars. fluldldy 
Isolating the producing subtenranean zone from at least one ottwr aibterranean zone 
within the wellbore, and ftuidldy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an axemptery embodiniant, the inethod further 
Nidudes controllably flutdidy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that indudea a subterranean fbnnatlon including 
a weUbore. a zonal isolation assembly at least partlalty positioned within the w^lbore 
that indudes one or more solid tubular members, each solid tubular member Induding 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the welibora coupled to the 

10 * zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exen^piary embodiment, the zonal isolation assembly further 
Indudes or^e or more intennedlate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

IS induding one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular nnembers 
are formed by a radial expansion pn^cess performed within the wellbore. In an 
exerrvlary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the soiid tubular members and 

20 the perforated tubular members. In an exemplary emtiodiment. one or more of the 
Intennediate solid tubular members indude one or more valve members for controlling 
the flow of fluids between the soKd tubular members and the perforated tubular 
mornbers. 

25 An apparata has also been described that indudes a subterranean fbnmation including 
a weirbore, a zonal isolation »isembly positioned witNn the wellbore that hdudes one 
or more prirnary solid tubulars, eadi primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars. and n-1 intennediate solid tubulars coupled to and interfeaved among the 

30 perforated tubulars. each Intermediate sofid tubular induding one or nrK)re external 
annular seate. and a shoe coupled to the zonal isolation assenrU>ly. wherein at least one 
of the primary sdid tubulars. the perforated tutnjiars. and the Intermediate solid 
tubulars are fbnned by a radial expanston process performed within the wellbore.. 
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A method of isolating a first subterranean zone from a second subterranean zone In a 
weilbore has also t>6en described that includes positioning one or more primary solid 
tubulars within the weilbore^ the primary solid tubulars traversing the first subterranean 
zone» positioning one or nru>re perforated tubulars within the wellbora, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbora, fluidlciy coupling 
the perforated tubulars and the prinrary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
wellbora external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a produdng subtenanean zone in a weilbore, at 
least a portion of the wellbora including a casing, has also been described that Includes 
positioning one or more primary solid tubulare vrithin the weilbore, positioning one or 
n\orB perforated tubulars within the weilbore, the perforated tubulars traversing the 

15 pn3ducing subterranean zona, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the weilbore. fluidlciy coupling the primary 
solid tubulars with the casing, fluMlcly coupling the perforated tubulars with the primary 
solid tubulars, fluidlciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellborep and fluididy coupling at least one of the 

20 perforated tubulare with the producing subterranean zone. In an exernplary 
embodiment, the method further Includes oontrollably fluididy decoupling at least one 
of the perforated tubulare from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean fonnalion including 
25 a WBllbore. a zonal isolation assembly positioned within the wellbora that includes n 
solid tubular membera positioned wittiin ttie weilbore, each solid tubular member 
Indudbg one or more external seats, and n-1 perforated tubular members positionad 
wittAi the weilbore coupled to and Interleaved among the solid tubular members, and a 
shoe positioned wiUiin Vhe weilbore coupled to the zonal isolation asserrri)ly. In an 
30 exemplary embodiment, the zonal Isolatton assembly further comprises one or more 
valve memberc for controlling the flow of fluids between the so8d tubular members and 
the perforated tubular members. In an exemplary emtxxliment, one or more of the 
solid tubular membere indude one or more vah^e members for controlling the flow of 
fluids between ttie solid tubular members and the perforated tubular members. 
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A system for isolating a first subterraniaan zone ttom a second subterranean zone In a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the welibore. the primary solid tubulars traversing the first 
5 subtenanean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, means for 
flutdidy coupling the perforated tubulars and ttie primary solid tubulars, and means for 
preventing the passage of fluids from the first subterrariean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also be^ described that includes 
means for positioning one or more prinwry solid tubulars within the wellborB, means for 

15 fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars vrfth 
the primary solid tubulars, means for fluidicly isolating the produdng subtenanean zone 
from at least one other eubtetranean zone within the vvallbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system ftirther includes means for controllably 
flutdidy decoupGng at least one of ttie perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indices means for positioning one or more 
primary solid tubulars within the wellbore, the primary soDd tububrs traversing the first 
subterranean zone, means for positioning one or more perforated tubulars witWn the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for flukJidy coupling the perforated tubulars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a produdng subterranean zone in a wentx)ra, at 
least a portion ct the walll)ore induding a casing, has also l^ean d6scril)ed that includes 
means for positioning one or more prirrtaiy solid tubulars within the welltxm, means for 

5 positioning one or more perforated tutnjlars within the wellt)ora, the perforated tutHilars 
traversing the produdng subterranean zone, means for radially expanding at least one , 
of the primary solid tubulars and the perforated tubulars within the wellbore. means for 
fiuidicly coupling the primary solid tubulars wRh the casing, nr^ans for fluididy coupling 
the prorated tubulars with the solid tubulars, means for fiuidicly isolating the 

10 produdr^g subterranean zone from at least one other subterranean zone witt^in the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
fndudes nneans for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars.. 

15 

A system for isolating. subtenanean zones traversed by a wellbore has also been 
described that indudes a tubular support rnember defining a first passage, a ti^lar 
expansion cone defining a second passage fluididy coupled to the first passs^e 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
Include a tubular body comprising ah intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intemnediate portion, and a 

25 sealing member coupled to the exterior suifiace of the intennedlate portion, and one or 
more slotted tubular menrd^ers coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equat to the 
outside diameter of the tubular expansion cone. In an exemplary endxxliment, the wan 
thldcnesses of the first and seoorKl expanded end portions are greater than the wall 

30 thidm^ of th9 intermecBate pc^n. In an exemplary emt>odiment, each expandable 
tubular member further indudes a first tubidar transitlor^ry member coupled between 
the first expanded end portion and the int^medlate portion, and a second tubular 
transitionary n^rhber ccnjpted between the second expanded end portion and the 
Intermediate portion, wherein the angles of indination of the first arKl second tubular 
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traditionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, t>^ outside diameter of Nie intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and seoond expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the iniermedlate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameters of the first and seoond expanded end portions to the 
interior diameter of the intennediate portion ranges from about 100 to 120 percent in 
an exemplaiy embodiment, the relationship between the wall thicknesses ti. ta, and tiNT 

10 of the first expanded end portion, the second expanded end portion, and the 
Intennediate portion, respectively, of the expandable tubular members, the inside 
dian^ters Di, Dz and Dm of the first expanded end portion, the seoond expanded end 
portion, and the Intenrodiate portion, respec^ly, of the expandable tutnjlar members, 
and the inside diameter D,„^ of the wellbore casing that the expandable tubular 

15 member vt^il be inserted Into, and the outside diameter Doon. of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore Is 
given by the following expression: 

wherein ti = t^ and vi^herein Di = D2. In an exemplary errttodlment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attadc of the adjacent discrete tapered 
sections increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment; the 
tapered end of the tubular expansion cone includes an par^loid body. In an 
25 exemplary embodiment, the angle of attadc of the outer surfece of the paraboloid body 
increases In a continuous manner from one end of the parabdold body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular ntembers are 
interieaved among the expandable tubular menDbers. 

30 

A method of isolating subtenanean zones traversed by a wellbore has also been 
descril»d that Includes positioning a tubular finer within the wellbore, and radially 
expanding one or more discrete portions of the tubular finer into engagement with the 
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wellbore. In an exemplary' embodiment a plurallfy of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular finer are not radially expanded. In 
an exemplary embodiment, one (rf the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluldic material Into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubidar liner 
In an exempldry embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embiDdiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

IS exemplary embodiment the tubular linen includes one or more expandatto tubular 
members that each indude a tubular body oomprtslrig an intennediate pcxlion and first 
and seoofid expanded end portions coupled to opposing ends of the intermediate • 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slottad tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the rhaximum inside diameters of the expandable tubular members. In an 
exemplary embodlnrmnt the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subtenranean zones traversed by a wellbore has also been 
described that Incfajdes means.fbr poisltloning a tubuter Dner within the wellbore. and 
means for radially expanding one or mors discrete portions of the tubular liner Into 
engagenwnt with the weUbore. In an e)©mplay embodiment a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagement with the welibore. 
In an exemplary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one dtecrete portion of the tubular liner is 
radially expanded by injectir^ a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular Imer are radially expartded by pulling an 
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expansion cone through the other discnete portions of the tubular liner. In an 
eMtvfAaty embodiment, the tubular liner Includes a plurality of tubular niembers; and 
wherein one or more of the tubular members are radially expanded Into engagement 
with the wellbore and one or more of the tubidar members are not radially expanded 
5 Into engagement with the weObore, In an exemplary embodiment, the tubular members 
that are radially expanded into engagemnt with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a pc^ion that Is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for Isolating subterranean zones has iaiso been described that includes a 
subtenanean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exernplary embodiment, the tubular liner is coupled to the borehole by 

15 a fwcess that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurriity of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole. In an exemplary 
embodiment, the remaining portims of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
discrete portions of the tubular liner are radi^ wpanded by pulling an e)q7an8ion cone 
through the other discrete portions of the tubular Hner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular mennbers: and wherein ono or moiB of 

25 the tubular members are radialiy expanded into engagement with the borehote and one 
or more of the tubular members are not radtelly expanded Into engagement with the 
borehole. In an e)mnplary embodiment, the tubular members that are radially, 
expanded into engagement with the borehole include a portion, that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehcrfe. In an exemplary embodiment, prior fe 
the radial expansion the tubular finer indudes one or more expandable tubular 
metT*erB that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portton, and a sealing member coupled to the exterior »jrface of the Intermediate 
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portion, and one or more slotted tubular members ooupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular nriembers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members: and wherein the slotted tubular niembers are Interleaved anrxxig the 
expandable tubular members. 

Ah apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubularmember including one or more 

10 external seals, one or more perforated tubular members coi^led to the solid tubular 
members, one or more ftow control valves operabiy coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or rnore temperature sensors operabiy ooupled to one or more of Ihe 
perforated tubular nfiembers for nrx>nitorlng the operating temperature within the 

15 perforated tubular mwibers, one or more pressure sensors operabiy coupled to one or 
more <rf the perforated tubular merribers for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operabiy ooupled to 
one or more of the perforated tubular nrtembers for monitoring the operating flow rate 
wlt»*i the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a conlrollw operabiy coupled to the flow control valves, the temperature sensors, 
the pres^re sensors, and the flow sensors for nrKNiitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular mennbers and ttie perforated tubular merT4)er8 are fonmed by a 
radial expansion process perfomned wittifn the wellbore. * 

25 . 

A method of isolating a first subterranean zone from a second suMenranean zone in a 
wellbwe has also been described that includes positioning one or more solid tubulars 
within the weHbore, the solid tubulars traversing ttie first subterranean zone, posltionthg 
one or more perforated tubulars within the wellbore, ttie perforated tubulars traversing 

30 . the second subtenanean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars wittiin the wellbore, ftuidtdy coupling Vhe perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars end perforated tubulars, monitortng tt>e operating temperatures. 
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pressures; and flow rates within one or ntore of the perforated tubuiars. and oantrDffing 
the flow of fluidic materials through the perforated tut)iilars as a function of the 
monitored (grating t^nnperatures, pressures, and flow rates. 

5 A rrethod of extracting materials from a producing 8ul>terranean zone In a weObore. at 
least a portion of the welibore Including a casing, has also been described that Includes 
positioning one or mpre solid tubuiars within the welibore, positionir^ one or more 
perforated tubuiars within the welibore. the perforated tubulara traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

10 perforated tubuiafs within the welibore, fluidldy coupling the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubufars, fluidldy 
isolating the producing subtenanean zone from at least one other subterranean zone 
wHWn the welibore. fluidldy cwipllng at least one of the perforated tubuiars with the 
producing subterranean zone, monitoring the operating temperatures, (»essures, and 

15 flow rates within one or more of the perforated tubuiars, and controiling the flow of 
fluidic materials through the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, and flow, rates. 

A system for isolating a first sidtterrenean zone from a second siibtentinean zone in a 
20 wBlIbore has also been described that indudes means for positioning one or mote solid 
tubuiars within the wett>ore, the solid tubulare traversing the first subterranean zone, 
means for posittoning one or more perforated tubulare within the welibore. the 
perforated tubulare traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare within the welibore, 
25 means for fluididy coupling the perforated tubulare and the soHd-tubuiare, means for 
preventing the passage of fluids from the fnst subtenanean zone to the second 
subtenanean zone within the welibore external to Oia solid tubulare and perforated 
tubiiars, means for monitoring the operating temperatures, pressures, and flow rates 
fwitt*i one or more of the perforated tubulare. and means for controlling the flow of 
30 fluidic materials through the perforated tubulare as a fonctioo of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting rnaterials from a produdng subterranean zone in a vwePbore. at 
least a portion of the welibore indudbig a casing, has also beeiv descrtoed that indudes 
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means for positioning one or mote solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the welllxm, ttie perforated tut)ulars 
travming the producing siibtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fiuidiciy 
5 coupling the solid tulMilars with ttie casingt means for fluldicly coupfing the perforated 
tububrs with the solid tubulars, means for fluldicly isolating the producing subterranean 
zone from at toast one other subterraneari zone witliin the wellboie, means for fluidicly 
couf^ng at least one of the perforated tubulars with the producing subterranean zone, 
means for moniloring the operating temperatures, presswes. and flow rates within one 
10 or more of the perforated tubuldrs. and means for controlling me fkiw of flufdic 
materials through the perforated tubulars as a function of the monitored operating 
ten^)eratures. pressures, and flow rates. 

An apparatus has also been described that includes a zonair Isolation assembly 
15 including: one or more solid tubular members, each solid tubular member Including or)e 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or mors solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assemt^. At least one of the solid tubular 
members and the pirated .tubular members are fonned by a radial expansion 
(NTOcess perfonmed within the welibore, and the solid tubular liners are fonned by a 
radial expansion process perfonmed within the welibore. 

25 A method of isolating a first subtennanean zone from a second subterranean zone in a 
welibore has also been described that indudes positioning one or more.solid tubulars 
* within the weObore, the solid tubulars traversing tto first subterranean zone, positioning 
one or more perforated' tubulars each indudirq one or mora radial passages within the 
wellboret the f>erforBted tubulars traversing the seomd subterranean zone, radially 

30 expanding at least me of the solid tubulars and perforated titulars within the weDbcm, 
fluidiciy coupling the perforated tubulars and the primary spBd tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within tiie weDbbre external to the prtn\ary solid tubulars and perforated tubulars. 
positioning one or more solid tubular liners within the interior of one or more of the 
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perfbfated tubulars. and radially expanding and plastically defbnning the soOd tubular 
Oners within the interior one or more of the perforated tubulars to fluidlcly seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the weObore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weHbore, positioning one or more 
perforated tubulars each indudbig one or more radial passives within the wellbore, ttie 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulare and the perforated tijbulars witWn the wellbore. fluidtely 
coupling the solid tubulars with the casing, fluldidy coupling the perforated tubulars 
with the solid tubulars, fluidlcly isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more. 

15 solid tububr liners within the Interior of one or more of the perforated tubulars. and 
radWIy expanding and piastically deforming the solid tubular liners within the Interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of th«» perforated tubulars. 

^ A sy^m for Isolating a first subtorranean zona firom a second subterranean zone in a 
wellbore has also been described that bidudes meims for positioning one w more solid 
tubulars within the wellbbre. the sofld tubulars traversing the first subterranean zone, 

means for posifioning one or mora perforated tubutars each Including one or mor» 
radial passages within the waUbore. the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least me of the soOd tubulars and 
perforated tubulars within the weDbora. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preveinting the passage of fluids fhwn the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the sofid tubular linere within the interior 
of one or more of the perforated tubulars to ffuididy seal at least some of the radtel 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welltMre, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubutars within the wellbore» means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the wellbore, the perfected 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fiuidicly coupling the solid tubulars with the casing, means for fiuididy coupling the 
perforated tubulars with the solid tubulars, means for fiuidtely isolating the producfrig 

10 subterranean zone from at least one other subtenanean zone within ttie wellbore, 
means for fiuidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, meians for positioning one or mors solid tubular liners within the 
intericM* of one or more of the perforated tubulars. and means for radially expanding end 
pbstically defbnning the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fiuidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or more extemal seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubidar members for sealing at least some of the radial 
passages of the perforated tubular members, arxi a shoe coupled to the zonal isolation 
assembfy. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weHbore has also been itescribed that includes positioning one or more solid tubulars 
within the wellbore. the soBd tubulars trefversing the first subtenanean zone, posftioning 
one or more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the soKd tubulars and perforated tid)ulars within ttie weObore, 
fiuididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the weKbore extemal to the prinrary solid tubulars and perforated tubulars, 



sealing off an annular regjoh within at least pne of the perforated tut)ulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to aeal off at least some of the radial passages of the perforated tubutars. 

5 A mettod of e)clracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore Including a casing, has also been described that includes 
positioning one or .more solid tubulars within the welibore, po^ioning one or more 
perforated tubulars each Including one or more radial passages within the welibore. the 
perforated tubulars traversing the producing subiterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubidars within the welibore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulare, fiuididy isolating the pnxludng subten^nean zone from at least 
one other subtenanean zone within the welibore, fluididy coupling at least one df the 
perforated tubulars with the produdng subterranean zone, sealing cOf an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A syst^ for isolating a first subtemanean zone from a second subtenanean zone in a 
20 welibore has also been described that includes means for positbning one or more solid 
tubulars within ttie welibore, the solid tubulars traversing the First subterranean zone, 
means for positioning one or more perforated tubulars each Indudtng one or more 
radial passages within the welibore, the perforated tubulers traversing the second 
subterranean una, means for radially expanding at least one of B>e solid tubulars and 
25 perforated tubulars within the welibore, means for flutdtdy coupling the perforated 
tubulars and the soM tububrs, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, means for seaibrtg df an annular ragion 
within at least one of the perforated tubulars. and means for injecting a hantenable 
30 fluidic ^ling material into the sealed annular reg^ms cS the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranran.zone in a weHl)ore, at 
least a portion of the welibore indudirig a casing, has also been described that indudes 
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means for posWoning one or more solid tubulars within tlie weilbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welibore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the welibore, means for fliddldy coupling the solid 
tubulars with the casing, means for fluidldy coupltng the perforated tubulare with the 
solid tubulars, means for fluididy isolating the producing subterranean zone from at 
least one other subtenanean zone within the weiibore* means for fluididy ooupOng at 
least one of the perforated tubulars with the producing subterranean zone, means for 
10 sealing off an annular region within at least me of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material Into the sealed annular regions of the 
perforated tubidars to seal off at least some of the radiiri passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isdatlon assembly 
positioned within a weHbore that traverses a subterranean fonmation including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 membere and the perforated tubular members are formed by a radial expansion 
process performed within the welibore, and at least one of the perforated tubular 
menr4)ere are redialty expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tutnilar menrtoere that are radially 
expanded into MivnsXe contact with the subtenanean fbmiation omnpress the 

25 subtenanean fonmation. 

A method of isolaflng a first subterranean zone ftonri a second subterranean zone in a 
welibore has also been described that includes positiot^g one or more solid tubulare 
within the weObore, One solid tubulars traversnig the f&st subterranean zone, positioning 
30 one or more f»rforated tubulars within the welibore each including one or more radial 
passages, the perforated tubulars travereing the second subtenanean zone, radially 
expanding at least one of the primary soBd tubulars and perforated tubulars within the 
welibore, radially expanding at least one of the perforated tobulare Into intimate contact 
with the second subtenanean zone, fluididy coupling the perforated tubulare and the 
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solid tubulare. and preventing the passa^ of fluids from the first subterranean zone to 
the second $ut)terranean zone withh the weilbore external to the solid tubutars and 
perforated tubulars. In an exemplary emtxxfiment. the perforated tubulars that are 
radtally expanded into Intimate contact wHh the second subterranean zone compress 
the second suMerranean ame. In an exemplary emtKxliment. the mettiod further 
includes vibrating the second subtenanean zone to ihcrease the rale of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radlaliy expanded into intlrnate contact 
vwlh the second subtenranean zone, in an exemplary wnbodiment. the method further 
includes applying an impulsive load to the perforated tubutare that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of Mrocarbons from the second sMbterianean zone, 

A method of extracting mater^te from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
positioning one or more soijd tubulars within the weilbore. positioning or>e or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perforated tubulare travereing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the vwHbore. radially 
expanding at least one of the peribreted tubulars Into intimate contact with the 
producing subterranean zone, fiuidicly coupling the solid tubulare with the casing, 
fkildicly coupling the perforated tubulare with the solid tubulare. fiuidicly isolating the 
producing subtenanean zone from at least one other subterranean zone within the 
viwflbore, and fiuidicly coupling at least one of the perforated tubulare wHh the 
producing subtenanean zone. In an exeimplaty embodiment, the perforated tubulare 
that are radially expanded into intimate contact with the producing subtenanean zone 
compress the producing subtenanean zone, in an exemplary embodiment, the method 
further includes vibrating the producing subterranean zone to increase the rats of 
recovery of hydrocarbons Irom the producing subterranean zone. In an exemplary 
embafiment, the method furthw mdudes vibrating the produdng sulrtenanean zone to 
dean the radial passages of the perforated tubulare that are radially expanded into 
intimate contact with the producing subtenranean zone. In an exemplary embodimerTt. 
the method furthw includes appl^ng an impulsive load to the perforated tubulare that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subtenfmean zone. 

A system for isolating a first subterranean »ne from a second subterranean zone in a 
5 welibore has also been descnt>ed that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
iidudlng one or more radial passages* the perforated tubule traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

10 perorated tubulars within the weltbore. means for radaily expanding at least one of the 
perforated tubulars into intimate contact with the second subten^anean zone, means for 
fluidicly coupling the perforated tubulars and the solid tubulars. £urtd means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perf^^ted 

15 tubulars. In an exemplary emt)odiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
conprises means for compressing the second subterranean zone. In an exempbry 
embodiment, the system further includes means for vibrating the second subterranean 
zone to irKrease Vt\e rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subtenranean zone to dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contact wKh the second subtenanean zone. In 
an emmplary embddlnfient, the system furttier Includes means for- applying an 
impulsive load to the perforated tutAilars that are radially expanded into Intimate 

25 contact wRh the second sutiterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars writhin the weRbore, means for 
positlontng one or more perforated bibuiars ^in the wellbore each Including one or 
more radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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Uibulars into inKmate contact' with the producing subtenanean zone, means for fluidldy 
coupling the solid tubulars with the casing, means for fluidldy coupling the perfoiated 
tubulais with the solid tubulars, means for fluldidy isolaling the producing subterranean 
zone firom at least one other subterranean zone within the wellbore, and means for 
fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In en e}wn^)lary embodiment, the means for radiaily expandirtg at 
least one of 0ie perforated tubulars into intimate contact with the produdng 
subterranean »ne oonpiises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 
the producing subterranean zone to increase the rate of recovery of hydrxwarbons from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to dean the radial 
passages of the performed tubulars that are radially expanded into intimate contad 
with the producing subterranean zone. In an exemplary embodiment, the system 
further Includes means for applying an impulsive load to the perforated tubutere that 
are radially expanded into intimate contact with ttie producing subten-anean zone to 
Increase the rate of rscovery of hydrocarbons from the produdng subterranean zone. 

An appar^ has also been described that indudes a zonal isolation assembly 
positioned wrilhin a weHbora that traverses a subtenanean fomrotion and indudes a 
perforated weKbore casing. Including: one or more solid tubular members, each solid 
tubular member Indudhig one or more external seate. one or more perforated tubular 
members coupled to the soPd tubular members, aiid a shoe coupled to the zonal 
isolation assembly. At least one of the solid tobular members and the perflated 
tubular membere are fonmed by a radial expanston process performed within the 
weUbora, and at least one of ttie perforated tubutar members are ra<fial|y expanded Into 
intimato contad with the perforated wellbora casing. In an exemplaiy embodiment, the 
perforated tubular members that are radially expanded into Intimate contad with the 
perforated casing compress the subterranean fbrmatton. 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
weflbore that indudes a perforated cning that traverses the second subterranean 
zone, has also been dracribed that indudes positioning one or more solid tubulars 
within the weObore. the solid tubulars traversing the first subterranean zone, positioning 
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one or moiB perforated tubulars within the wellbore each indudtngt ohe or more radtal 
passages, the perforated tubulare traversing the second subterranean zone, radially 
expanding at toast one of the priniary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intirrate contact 
5 with the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars^ and preventing the passage of fluids from the first subterranean zone to the 
second eubterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subtenranean zone. In an exemplary embodiment, the method further includes 
Vibrating the second subten^nean zone to inaease the rate of recovery of 
hydrocartx>ns from the second subterranean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimata contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an irhpulsive load to the perforated tubulars that are radially expanded into 
intimate contad with the perforated casing to increase the rate of recovery of 
hydrocartx)ns from the second subterranean zone. 

20 A method of extradlng materials from a pnxiudng subterranean zone in a wellbors, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that indudes positioning 
one or more solid hjbulars within ttie wellbore, positioning one or nx>re perforated 
taibuiars within the wellbore each friduding one or more radial passages, the perforated 

25 tubulars traversirig the prodiicing subtenranean zone, radially expanding at least one of 
the soUd tubulars and the perforated tubulars within the welKxm, radially expanding at 
' le^ one of the perforated tubulars into intimate contact with the perforated casing, 
fluidicly coupling the solid tubulars with the casing, fluidic^ coupling the perfcrated 
tubulars wKh the soRd tubulars, fluidicly Isolating the produdng subtenanean zone from 

30 at least one other subtenanean zone within the wellbore, and fluidicly ooupltng at least 
one of the perforated tubulars with the produdng subtenanean zone. In an exemplary 
embodin^ent, the perforated tubulars that are radially expanded Into Intimate contad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranaan zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In ah exemplary embodiment, the method further includes 
vibrating the producing subtenaneah izone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars thai are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
frnn the produdng subterranean zone. 

10 A system for isolating a first subten^nean zone from a second subtenranean zone irf a 
weltbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more soitd 
tubulars within the Vifellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passagels. the perforated tubulars traversing the second 
sul>tenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially e)q5andlng at teast one of the 
perforated tubulars Into Intimate contact with the perforated casing, means for fluidlciy 
coupfing the perforated tubulars and the solid tubulars, and nr^ans for preventing the 

20 passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubidars into intimate contact with the perforated casing comprtses means for 
compressing the second subtenranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second stAtenanean zone to increase the rate 
of rrcovery of hydrocarbons firom the second subterranean zone. In an exemplary 
emblDdiment, the system further includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially mpanded 
bito intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further Includes mearw for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate amtact with the perforated casing to increase 
the rate <rf recovery of hydrocart)ons from the second subterranean zone. 
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A system for extracting materials from a (NDducirtg sutitenanaan zone in a wellbore, at 
least a pwtion of the weiltiore Incfuding a casing and a perforated casing that traverses 
the producing subtenanean zone, has also teen described that includes means la- 
positioning one or more solid tubuiare within the weilbors, means for positioning one or 
more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulais and the perforated tubulars 
within the weilbbre. means for radially expanding at least one of the perforated tubulars 
into inlimale contact with the perforated casing, means for fluldicty coupling the solid 
tubulars with the casing, means for fluidiciy coupHng the perforated tubulars with the 
solid tubulars. means for fiuididy isolating the producing subterranean zone from at 
least one other subterranean zone wittiln the wellbore. and means for fluididy coupling 
at least one of the peirforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially ejqjanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the produdrig subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further Includes means for vibrating the producing 
subtenanean rone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate canted with the perforated casing. In an exemplary 
embodiment, the system further Mudes means for applyir^ an impulsive load to the 
perforated fubulars that are. radiafly expanded into inthnate cpnte^ with the pirated 
casing to increase the rate of recovery of hydrocarbons from the produdng 
sutMenanean zone. 

An apparatus has ateb been described that indudes a zonal Isolation assembly 
including: one or more eoUd tubular members, each sdld tubular member induding one 
or mora external seals, one or more perfbrated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the Interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
teolatlon assembly. At teast one of the sdid tubular members and the p«fbrated 
tubular ntembers are fonned by a radial expansion process perfomied «rithin the 
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wdllbora, and the perforated tubular liners are formed by a radial expansion process 
perft)rmed within the weilbore. 

A method of isolating a firet subtenranean zone from a second subterranean zone In a 
5 wellbore has also been described that Indudes positiordng me or more solid tububrs 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each including one or more radial passages within the 
welbore, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
10 fluldicly coupling the perforated tubuiars and the primary solid tutHJiars, preventing ft^ 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to ttie prin^ry solid tubuiars and perforated tutHJiars, 
positioning one or more perforated tubular liners within the Interior of one & more of 
the perforated tubuiars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubuiars. 

A nr>ethod of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
posltiontng one or more solid tubuiars within the wellbore. positioning one or more 

20 perforated tubuiars each including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subterranean zor^. radially expanding at 
least one of the solid tubuiars and the. perforated tubuiars within the wellbore, fluidiciy 
coupling the solid tubuiars with the casing, fluidiciy coupling the (wforated tubuiars 
wMh the solid, tubuiars, fluidiciy isolating the producing sulitenanean zone from at least 

25 one other subterranean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubuiars with the (Hodudng suttorranean zone, positioning one or more 
perforaled tubuteir llrters within the interior of one or more of the perforated tubuiars, 
and rGRtelly expanding and plasticaify deforming the perforated tubular liners within the 
Interior of qne or more of the perforated tubuiars. 

30 

A system for isolating a first subterranean zone from a second subterrariean zone in a 
welKxMe has also been desc^i>ed that indudes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or n)bre perforated tubuiars each including one or more 
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radial passages within the wellt)orB. the perforated tubulars traversing the secorid 
subterranean zone, means for radially expanding at least one of the solid tubulars arKi 
perforated tubulars within the wellboie. means for fliddidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the teoond subterranean zone within the wellbore external 1o the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perfbcated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within ttie interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weilbors including a casing, has also been described that includes 
means for positioning one or motB solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages wttiin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the scriid tubulars and 
the perforated tubulars within the wellbore, iDeans for fluldidy coupling the solid 
tubulars v^h the casing, means for fluididy coupling the perforated tubulars with the 
-solid tubulars, means for fluididy isolating the producing subten^nean zone from at 

20 least one other subterranean zone within the weObore, means for fluididy coupling 
at least one of the perfbrated tubulars with the produdr^ subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of me or more of 
the perfmted tubulars, and means for radial^ expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has abo been described that indudes a zonal isolation assembly 
induding: one or more solid tubular menrtf>ers^ each sdid tubular member induding one 
or more exiemsri seals, two or more perforated tubular memtiers each induding radial 
passages coupled to the solid tubular members, and one ormore one^y vah«s for 
30 controDably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular mennbers are fbnmed by a radbi expansion process perfonfned within 
the wellbore. 
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A method of isolating a first subterranean, aone from a second subtenanean zone 
having a pturality of produdng zones in a welSbore h&s also been described that 
includes positioning one or more solid tubulars within the wellbora, the solid tubulars 
traversing the first subtenanaan zone, positioning tyvo or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
trafversing the second subt^ranean zone, nsidially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tajbulars/ preventing the passage of fluids from me ftet 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing »$nes 
that has been depleted. 

A method of extracting materials fiiom a wellbore having a plurality of producing 
1 5 subtenanean zcmes, at least a portion of the wellbore Including a casing, has also been 
described that Includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subtenanean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidlcly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other wbterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from' one of the produdng zmes 
25 that has not been deptoled to one of the produdng zones that has been depleted. 

A system for Isolatirtg a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
Indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
30 tubulars traversing the first subtwranean zone, means for posfHonlng one or more 
perforated tubulars induding one or more radial passages within the weObore, the 
perforated tubutars traversing the second subtenranean zone, means for radially 
expandinjg at least one of the solid tubulars and perforated tubulars within the weUbore. 
means for fluididy ooupltng the perforated tubulars and the solid tubulars, means for 
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preventing the pass^ of fluids from the first subterranean zone to the second 
. subtenranean ^ne within the weilbm external to the prinrtary solid tubirfars and 
perfbrated tubuiars, mews for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, arxl means for preventing fluids 
5 from passing from one of the producing zones that has not been deleted to one of the 
produdng zones that has been depleted. 

A system for extracHng materials from a plurality of producing subtenanean zones in a 
welJbore» at least a portion of the weilbore nicluding a casing, has also been described 

10 that includes means for positioning one or more solid tubuiars within the wetlbore» 
means for positioning one or more perforated tubuiars each including one or mom 
radial passages within the weilbore, the perforated tubuiars travming the producing 
subterranean zor^s. means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weilbore, means for fluidlcly coupling the solid 

15 tubuiars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuteirs, means for fluldicty isolating the producing subten^nean zone from at 
least one other subterranean zone within the weilbore. nf)eans for fluididy coupling at 
least one of ttie perfected tubuiars with the producing subterranean zone, means for 
posWor^ng one or more perforated tubular liners within the Interior of one or more of 

20 the perforated titulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermai energy from a subterranean formation 
25 containing a source of geothermai energy has also been described that includes a 
zonal isoiatton assembly positioned within the suirterranean fomnatlon including: one or 
more soHd tubular members, each soBd tubular member including one or more exlenoal 
sesds. one or more perftHatasd tubular menftbers each including radial passages coupled 
to the soM tubular members, and one or rnore perforated tubular Rners each including 
30 one or more radial passages owpled to the interior surbces of one or nrxxe of the 
p^fbrated tubular members, and a shoe coupled to the zonal isoteition assembly. At 
least one of the solid tutnjlar members and the perforated tubular members am formed 
by a radial expansion process performed within the weilbore. 
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A mettiod of isolatiRg a first subterranean zone fronn a second sublen^nean zone 
• including a source of geothermal energy In a weHbore has also been described that 
includes positioning one or ntore solid tutHilars within the wellbore. the solid tubulars 
traveiBlng the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tut)ular8 
traversing the second subterranean zone» radially expanding at least one of the soHd 
tubulars and perforated tubulare within the wellbora. fluididy coupling the perforated 
tubulars and the primary solid tubulare, preventing the passage of fluids from the first 
sublenanean zone to the second subterranean zone withh the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interim of one or nwe of the perforated tubulare. and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulare. 

16 A method of extracting geothemial energy fnpm a subterranean geothemr^l zone in a 
wellbore. at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one or more solid tubulare within the wellbore, positioning one 
or more perforated bjbdare each including one or more radial passages within the 
wellbore. the perforated tubulare traversing the subterranean geothermal zone, radially 
.20 expanding at least one of the solid tubulare and the perforated tubulare within the 
wellbore. fluldicly ooupTing the solid tubulare with the casing, fluididy coupling the 
perforated tubulars with the solid tutMjIare, fluidicly isolating the subterranean 
geottwnnai zone from at least one other subtenanean zone within the wellbore, and 
fluhficly coupling at least one of the perforated tubulare with the subtenanean 

25 geotfienmalzone. 

A system for isolating a first subterranean zone firom a second geothennal 
subterranean zone in a wellbore h^ also been described that includes means for 
positioning one or more solid tubulare within the wellbore. the solid tubulare travereing 
30 the first subtenranean zone, means for positioning one or more perforated tubulare 
each including one or more radial passages within the wellbore, the perforated tubulare 
traversing the second geottormal subterranean zone, means for radially expanding at 
least one of the solkl tubulare and perforated tubulare within the wellbore. means for 
fluididy ooupDng the perforated tubulare and the solid tubulare, and means for 
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preventing the passage of fluids from the first sutitenanean zone to tto second 
geothermal subterranean zone within ttie welllxm external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothennal energy from a subtenranean geothemial zone in a 
wellbore» at least a portton of the wellbbnB induding a casing, has also been described 
that includes meana for positioning one or more sofid tubulars within the weilbore, 
means for positioning one or mm perforated tubulars each biduding one or more 
radial passages within the welibore, the perforated tubulars traversing the subtenanean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellboret means for fluidicly ooiq[>iing the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the subterranean geothennal zone from at 
least one c^er subterranean zone within the weilbore, and nieans for fluididy coupling 

15 at least one of the perforated tubulars with the sidsten^nean geothenmal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
Induding: one or more solid tubular members, each solid tubular member Induding one 
or nrxxe external seals, one or more perforated tubular members eadi irwduding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal Isolation a8senit>ly. At least one of the solM tubular members and the perforated 
tubular members are formed by a radial expansion process perfomned within the 
wellbore» and the radial passage of at least one of the perforated tubular numbers are 
deaned by further rad»l expansion of the perforated tubular members withiri the 

25 welibore. . 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that Includes positioning one or more solid taibulars 
within the weiIbore» the solid tubulare traversing the first subterranean zme, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of ttte primary solid tubulars and perforated tubulars^within the 
wellbore. fluididy coupling the perforated tubulare and the scrfid tubulars, preventing the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
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within the walibore external to the solid tutMJlars and perfbrated tid>ulare. and cleaning 
material front the radial passages of at least one of the perforated tut>ulars by funlher 
radial expansion of the perforated tubuiare within the wellbore. 

5 A method of extracting rnaterials from a producing subtenanean zone hi a wellbw 
toast a portion of the welltnre including a casing, has also been described that Includes 
posttoning one or more solid lubulars within the weRboie. posKloriing one or more 
perforated tubulais within the welibore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 teast one of the solid tubuters and the perforated tubulars within the wellboiB. fluldidy 
coupitng the solid tubulars with the casing, fluidicty coupling the perfbrated tubulars 
with the solid tubulars. fli^idy isolating the producing subtenanean zone from at teast 
one other subterranran zone within the wellbore, fluidldy coupling at least «ie of the 
perforated tubulars with the producing subtenranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates v^in one or more of the perfbrated tubulars, 
and cleaning matedals from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tulouters within the wellbore. 

A system for isolating a first subtenranean zone from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or mwe solid 
tubuters within the wellbore. the solid tubuters traversing the first subterranean zone, 
means for positioning one or more perflated tubuters within the weBboie each 
InchMfttg one or more radtel passages, the perfbrated tubuters traversing the second 
subtenanean zone, means for ladteijy expanding at least one of tte solid tubuters and 
25 perfbrated tubulars within the wellbors. means for fluldicfy ooupBng the perfbrated 
tubuters and the soKd tubuters. means for preventing the passage of fluids from Ihe first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perfbrated tubuiiars. and means for cteaning matertete from the radtel 
passages of at teast one of the perforated tubuters by further radtel expansion of the 
30 perforated tubuters within the wellbore. 

A system for extracting materials from a producing subtenranean zone in a wrellbore. at 
teast a portion of the wellbore Including a casing, has ateo been described that includes 
means for portioning one or more solid tubuters. vwtWn the wellbore. means for 
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positioning one or more perforated tubulars within the wellt>ore each including one or 
more radial passages, the perfoiated tutHJiars traversing the producing sutrtenanean 
zone, means for radially expanding at least one of the solid tulxjiars and the perforated 
tubulars within the wellbore, nneans for fluidicly coupling the solid tulnjtars with the 

5 casing, means for fluidicly coupling the perforated tubulars with Ihe solid tubulars^ 
rneans for fluidicly isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore. means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
matarieds from the radial pass^tges of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modiflcatk>n, change and substitution is contemplated in the foregoing 
disclosure. In sonr^ instances, some features of the present Invention may be 
15 employed without a corresponding use of the other features. Accordingly, It is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. A method of isolating a first subterranean zone from a sacorul subtenanean 
zone in a wellbore, oomprislng: 

5 positioning one or more solid tubulars within the wellbore, the solid tubutars 

traversing the first subtenanean zone; 

pMittonIng one or more perforated tubuiars each indudtng one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

10 radialiy expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

pre>«nting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbona external to the primary solid tubuiars and 
15 perforated tubuliars; 

sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable flukJIc sealing material into the sealed annular regions 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

20 

2. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or rmre solid tubulars v^in the wellbore; 
positioning one or nx>re perforated tubulars eadi Including one or more radial 
25 passages within the wellborB, the perforated tubuiars travershg the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and die perforated tubulars 
within the wellbore; 

fluidicly ccnipiing the solid tubulars with the casing; 
30 fhJicficly coupling the perforated tiibuSars with the solid tubulars; 

fluidicly isclaiting the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of ttie perforated tubulars wltti the . producing 
subterranean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

5 

3. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbfore, comprising: 

means for positioning one or more solid ti4)ulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
10 means for, positk>ning one or nrme peribrated tubulars each including one or 

more radial passages within the weBbore, the peribrated tubulars traversing the seccKid 
subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars ^thin the wellbore; 
15 means for fiuididy o6i4)ling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within ttie wellbors external to the primary solid tubulars 
and perforated tubulars; 

rmans for sealing off an annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenable fluidic sealing nwrterial into the sealed annular 
regions of the perforated tubulars to seat off at least some of the radisd passages of the 
perforated tubulars. 

25 ' 4. A system for extractb)g nptarials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
means for positioning one or mors perforated tubulars each including one or 
more radial passages within the weBbbre, the perforated tubulars. traversing the 
30 producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for flukllciy coupling the solid tubulars with the casing; 

means for fiuididy coupling the perforated tuinilars with the solid tutnjdars; 
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means for fluidiciy Isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

n\edns for fluMidy coupling at least one of the perforated tubutars with the 
producing subterranean zone; 
5 means for sealing off an annular region within at least me of the perforated 

tububirs;artd 

means for injecting a hardenable fluidic seeing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tutnjiars. 



78 



1, An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or / 
5 more external seals; 

one or more perforated tubular rnembers coupled to the solid tubular members; 
one or more flow control vidves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or niore temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more prsssura sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

-15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zor^l isdatfon assembly; and 

a controller operably coupled to the flow control valves, the temperatiro 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of ttie flow control valves; 

wherein, at least one of the solid tutnilar members and the perforated tubular 
merrters are formed by a radial expansion process perfonrad within the weIlt>ore. 

25 2. A method of Isolatihg a first subterrar>ean zone from a second subtenranean 
zone in a welB)oret comprising: 

positioning one or more sdU tubulars withih the weDbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the wellbore, the perfmited 
30 tubulars traversir^ the second subterranean zone; 

radtally expanding at least one of the prinnary. solid, tubulars and perforated 
tubulars wittiin the wetibore; , 

fluidiciy coupitng the perforated tut>ulars and the sdid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tutHJiars; . 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontroiling the flow of fluidic materials throi^h the perforated tubulars* as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3, A method of extracting materials from a producing subterranean zone in a 
4 wellbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

positionirtg one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subtenranean zone; 

radially expanding at least one of the solid tubulare and the perforated tutxjlars 
within the wellbore; 
15 flutdidy coupling the sdid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the (mducing subterranean zone from at least one other 
subtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the produdng 
20 subterranean zone; 

monitoring the operating temperatiros, pressures, and flow rates within one or 
more of the peiforated tubulars; and 

controlling the flow of fluidic materials through the prorated tubulars as a 
function of the rhonitored operating temperatures, pressures, and flow rates* 

25 

4. A system for Rotating a ftret subterranean zone from a second subterranean 
zone In a weBbore, comprising: 

means for pc^onlng one or more solid tubulare within the wellbore, the solid 
tut>uiars traversing the first subtenranean zone; 
30 means for positioning one or more perforated tubulare within the wellbore, the 

perforated tubulare traversing the second subtenranean zone; 

means for radially expanding at least or>e of the solid tubulare and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulare and the solid tubulare; 
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means for preventing the passage of fluids from the first subtenrarvean zone to 
Bie second subterranean zone within the wellbore external to the solid tubuteirs and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic noaterials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a produdng subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for poslttoning one or more solid tubulars within the wellbore; 

rreans for positioning one or more perforated tubulars within the welibore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenBnean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
witMn one or nrxMB of the perforated tubulars; and 
25 means for oontrolilng the flow of fluldlc materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus* comprising: 

a zonal isolation assemt)ly conr^rising: 
30 one or more solid tubular members, each solid tubular member Induding one or 

more external seals; 

one more perforated tubular members each induding radial passages 
coupled to the solid tubular members: and 

one or tnore solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the sdid tubular members and the perforated tubular 
5 menrtbers are formed a radial expansion process performed within the welllxMB: and 
wherein the solid tubular liners are fomried by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subteiranean 
10 zone In a wellbore, comprising: 

positkxting one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weBbore; 

fluidid^ coupling the perforated tubulars and the prinnary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
. the perforated tubulars; and 

radially expanding and piasticaily defining the solid tubular liners within the 
25 ' interior of one or more of the perforated tubulars to.fluididy seal at least some of the 
facfial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbora, at least a portiori of ttie wellbore induding a casing, comprising; 

30 positioning one or mora solid tubulars within Hie wellbore; 

' positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the pnxlucing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welltxxe; 

fluldidy ooupHng the solid tubulars with the casing; 

fluldidy coupling the peiforated tubulan$ with the solid tubulars; 
5 fluldidy IsolaUng the produdrtg subterranean zone from at least one other 

subtenranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars witti the produdng 
subterranean zone; 

positioning one or more solid tubular Dners within Ihe interior of one or niore of 
10 > the perforated tubulars; and 

radially expanding and plasticatly deforming the solid tubular ilnars within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubCilars. 

15 9. A system for isolating a first subtenranean from a second subterranean 
zone in a wellbore, ccMT^sing: 

means for positioning one or more solid tubulars wHhin the wellbore, the solid 
tubulars traversing the first subterranean zor»e; 

nneans for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

nneans for radially expanding at least one of the solid tubulars and perforated 
tubulars vifithin the wellbore; 

lineans for fiuididy ooufriing the perforated tubulm and the soBd tubulars; 
25 means lor preventing the passage of fluids from the first sut)terranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of ofie 
ormoreof the perforated tubulars; and 
30 n^ans for radially expanding and plaslicdily deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extractir>g materials from a producing subterranean zone in a 
weHbore, at least a portion of the weltbors including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positlormg one. or more perforated tubulars each including one or 
S more radial passages within the weilbore, the peiforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars wittiin the weilbore; 

meaf)s for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fhiidtdy isolating the produdng subtemanean zone from at least one 
other subterranean zone within the weilbore; 

means for flukJicly coupling at least one of the perforated tubulars with the 
producing subterrartean zone; 
15 means for positioning one or rnone solid tubular liners within the interior of one 

or mors of the perforated tubulars; and 

means for radially expanding and plastically defornAig the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly oompriising: 

one or mora solid tubular members, eacsh solid tubular member induding one or 
mors external sedls; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages erf the perforated tutHilar merrri^ers; and 
a shoe coupled to the zonal isolation assembly. 
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12. A method of isolating a first subterranean zone from a second subterranean 
zone In a weilbore. comprising: 

posittoning one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or rnore radial 
passages within the wellbore, the . perforated tubulara traversing the second 
sut>tenranean zone; 

radially expanding at least one of the solid tutxjlars and perforated tubulars 
5 witMn the wellbore; 

fluididy coupling the perforated tubulars and the prirrary solid tubulars; 

preventing the passage of'fluids from the ifirst subterranean zone to the second 
subterranean zone within the wellbore extehfial to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least or^e of the p^orat^ tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subt^ranean zone in a 
wellbore, at least a pc^on of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within tfm wellbora. tiie perforated tubulars traversing the producing 
20 subterranean zone; 

radlaBy expanding at bast orie of the soBd tubulars and the perforated tubulm 
wKhin the wellbore; 

fluididy coupling the sdid tubulars with the casing; 
fluididy coupling the perfbrated tubulars with me sdid tiAulars; 
25 fluididy isolafing the producing subtenanean zone frtxn at least one other 

si^terranean zone within the wellt)0Fe; 

fluididy cwpfing at least one of the perforated tubulars with the producing 
subterranean zone; 

sealing off an annular regk>n within at least one of the perforated tubulars; arxl 
30 injectirtg a hardenat>le fluidic sealing material into the sealed »inular regiCMfis of 

the perforated tubulars to seal ofF at least some of the rsKlial passages of the perforated 
tubulars. 
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14. A system for isolating a first sutrterranean zone from a second sutiterranean 
zone in a wellborSp con^3rising: 

means for positioning one or more solid tubuiars within the wellbore, the soKd 
tutHJlars traversing the first subterranean zone; 
5 means for positioning one or mors perforated tubuiars each including one or 

more radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 
10 nrteans for fluidicly coupitng the perforated tubuiars and the soBd tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primiary solid tubuiars 
and perforated tubuiars; 

(means for sealing off an annular region within at least onei of the perforated 
15 tubuiars; and 

means for injecting a hardenable fluldic sealing material into tte sealed annular 
regions of the perforated, tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 
nrieans for positioning one or niore solid tubuiars within the 
means for positioning one or more perfbrated tubuiars each Including one or 
more radial passages within the wetlbore, the perfbrated tubuteirs traversing the 
25 ' producing subterranean zone; 

means for radially expanding at least one of ttie solid tubuiars and the 
perforated tubuiars withiri the weHbore; 

means for fliddidy coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the soOd tubuiars; 
30 means for fluidicly isotab'ng the produdng subterranean zone frcmi at least one 

other subtenanean iOHie within the wellbore; 

means for fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tutKilars; and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tuinilars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolaHon assembly positioned within a wellbore that traverses a 
subterranean fomnation, comprising: 
10 • one or more solid tubular members, each solid tubular memt>er including one or 

more extenfial seals; 

one or more perforated tubular members ooupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of tiie solid tubular membefs and the perforated tubular 

members are fomied by a radial expansion process perfonned within the wellbore; and 
wherein at least one of the perforated tubular menrdtors are radially expanded 
into intimate contact witti the subterranean fonmation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expandmi into Intimate contact with the subtenanean formation compress the 
subterranean fonnation. 

18. A method of isolating a first subterranean »ne from a second subterrar^ean 
25 zone in a wellboria, oomprteing: 

posifioning one or mprs soBd tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages. &ie perforated tubulars traversirtg the seqond 
30 subterranean zone; 

radially expaiding at least one of the primary solid tubulars and perforated 
tubulars within me weilbors; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the sdM 

preventing the passage of fluids from the first subterranean zone to the second 
sutrtenanean zone within the mWbm external to the solid tutHJlars and perforated 
tutxjlaie. 

5 ' 

19. The method of dabn 18, wheiBin the perforated tubutars that are radially 
expanded into intimata contact with the second subterranean 2one compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subteranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

iO subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the wellbore indudlhg a casing, comprising; 

25 positioning one or more solid tubulars within the weDbore; 

positioning one or more perfbreted tubulas within the wellbore each induding 
one or more radial passages, the perforated tiA>ulare travereing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulare 
30 within the weBbore; 

radially exps^ufing at least one of the perforated tubulare into intimate contact 
with the producing subtenanean zone; 

ftuididy coupfing the solid tubutars with the casing; 

fluididy ooupln>g the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at teast one other 
subteiranean zone within the welllx>re; and 

fluididy ooupiing at least one of the perfb^ed tubulars with the producing 
subterranean zone. 

5 

24. The n>ethod of daim 23, wherein the perforated tulHilars that are radially 
expanded into Intinnate contact with ttte produdng subtenranean zone compress the 
produdng subterranean zone. 

10 25. The method cS daim 23, further comprising vibratlrtg the produdng 
siA>tBrranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The nrtethod of daim 23 » further comprising vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars tiiat are 

radiaHy expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an imputsiye load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenanean zone. 

28. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

2S means for positionir^ one or more solid tutHJiars within the welH>ore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perfr>rated tutMJlars within the wellbore each 
including one or more radial passages, the perforated tubujars traversing tte second 
subtenanean zone; 

30 means for racfiatty expanding at least one of the solid tubulars and perforated 

tubulars within the weObore; 

means for radially expandirtg at least one of the perforated tubulars into intbrate 
oontad with the second subterranean zone; 

means for fluididy coupling the perforated tubulais and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the soEd tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
comprtees means for compressing the second subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to cieah the radial passages of the perforated tubulars that are 

15 radially expanded into intirnate contact with the second subtenanean^z^ 

32. The system of daim 28. fiffther comprising means for applying an impulsive 
load to the perforatwl tubuiars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocart}ons from the 

20 second subterranean zone. 

33. A system for extracting materiais from a prcxludng subterranean zone in a 
wellbore, at least a portion of the weObore including a casing, comprising; 

means ft» positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or nrioreperibratedtubiters within the 

Including one or more radlaj openings, the perforated tubulars traversing the producing 
subterranean 2Kme; 

means for radtaOy expanding at least one of the solid tubulars and the 
perforated tubuiars within the wellbore; 
30 msafw for radially expanding at least one of the perforated tubulars into Intimate 

contact with the produdng subterranean zone; 

nr>eans for fluidldy coupling the solid tubuiars wfth the casing; 

means for fluidicly coupDng the perforated tubulars with the soOd tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
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other subterraneah.zone within the weUbore; and 

means for fluidfdy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

5 34. The system of daim 33, vi^erein the means for radially expanding at teast one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
Gomprises means for compressing the producing subterranean zone. 

35. The system of daim 33, further comprising means fbr vibrai^g the producing 
10 subterranean zone to increase the rate of reco^ry of hydrocarbons from the produdng 

subterranean zone. 

36. The system of claim 33, furtlier comprising mams for vibrating the (mducing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the producing subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the p^forated tubulars that are radially expanded into intimate contact with the 
ixodudng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subtmanean fonnation and Indudes a perforated welibore casing, comprising: 
25 one or more solid tubular memt}ers, each solid tubular member induding one or 

more extemal seals; 

one or more perforated tubular members qoUpted to the sofid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed withih the welibore; and 
wherein at least cme of the perforated tubular memt>ers are radially expanded 
irtto Intimate contact with the perforated welibore casing. 
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38, The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the perforated casing compress the 
subterranean forniatba 

5 40. A method of isolating a first subtennanean zone from a second subterranean 
zone In a weUbore that includes a perforated casing that traverses tlie second 
subterranean zone, comprising: 

positioning one or more solid tubulars witNn the wellbore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or rtiore perfmted tubulars within the wellbore each including 

one or nnore radial passages, the perforated bibulars traversing the second 
subtenBnean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one- of the perforated tubidars into intimate contact 

with the perforated casing; 

fluldidy cx>upling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the v^lbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibratirig the second subterranean 
zone to increase the rate of recovery of hydrocartwns from the second subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranean 
TDfm to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method d daim 40, further comprising applying an impulsive load to the 
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perforatBd tubulars that are radially expanded Into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartxms from the second subten^anean 
zone. 

5 45. A method of ^dracting materials from a producing subtenranean zone In a 
^mllbore, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the piodudng subterranean zone, comprising; 

positioning one or nrme solid tubulars within the wetlbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subtenaraan zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluidldy coupling the perforated tubulars with the solid tubulars; 
. fluididy isolating tha produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of dalm 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrcxarbons from the produdng 
subtenanean zone. 

30 

48. The method of daim 45. fiMher comprising vibrating the producing 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of dalm 45. further comprising apf^ng an Impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrbcartwns from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subtenrariean 
zone in a vi^llbore that includes a perforated casing that traverses the second 
subtmanean zone, comprising: 

means for positkHiIng one or myre solid tubulars within the welibore, the solid 
10- tubulars traversing the first subtenranean zone; 

nr>eans for positioning one or more perforated tubulars within the weilbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars witliin the weilbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fiuidlcly coupling the perforated tubulars and the solid tubulars; and 
means for preventing, the passage of fluids from the first subterranean zone to 
20 the second subtenanean zone within the weilbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of claim SO. wherein the means for ladially expanding at least aixe 
of the perforated tubuliars into intimate contact vMh the perforated casing comprises 

25 means for compressing the second subtenanean zone. 

52. The system of claim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocaritons from the second 
subterranean zone. 

30 

53. The system of dalm 50, further comprising mearB for vibrating the second 
siAterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinnate cmtact with the perforated casing. . 
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54. The system of claim 50, further cwnprising means for applying an impulsive 
load to the perforated tubiriars that are radially expanded into Intimate contact with the 
perforated casing b increase the rate of recovery of hydrocart>ons from the second , 
subterranean zone. 

5 

55. A system fbr extracting ntaterlals from a produchg subterranean zone in a 
wemxm, at least a portion of. the weUbbre including a casing and a perforated casing 
that traverses the producing subterranean zone, oompilsing; 

means for positiorring one or more solid tubuiars within the wellbore; 
10 means for positioning one or more perforated tubUlars witNn the vvellbore each 

including one or more radial openings, ttie perforated tubuiars traversing the produdng 
subterranean zone; 

means fbr radially expanding at least one of the solid tubutars and the 
perforated tubuiars within the welltkore; 
1 5 n^eans for radially expanding at least one of the perforated tubuiars into intimate 

oontect with the perforated casing; 

means for fluidldy coupling the solid tubuiars with the casing; 

means for fluidicty coupling the perforated tubuiars with the solid tubuiars; 

means for fluldlcly isoteting the pnxlucing subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluidic^ coupling at least one of the perforated tubuiars with the 
producing subtenanean zone. 

56. The system of dafrn 55, wherein the means for radially expariding at least one 
25 of the perforated tubuiars Into intimate oontect with Hie perforated cning comprises 

means for compres^ the produdr^ subterranean zone. 

57. The system of daim 55« further oontprising means for vibrating the producing 
subtarranean lam to increase the rate of recovery of hydrocart>ons from the proNdudng 

30 subterranean zone. 

58. The system of dalm 55, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubuters that are 
radially expanded into intimate oontect with the [»rforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubutars that are radiayy expanded into intimate contact with the 
perforated casing to Increase the rate of recovery of l^rocarl>ons fixjm the producing 

5 subtenanean zone. 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: . 

one or more solid tubiriar members, each solid tubular member including one or 
10 more external seals; 

or>e or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. oomprising: 

positioning one or nrK>re solid tubulars withir) the wellbore. the solid tubulars 
25 traversing the first subtenariean zone; 

positioning one or more perforated, tubulars each including one or more radial 
passages within ttte wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubutars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubutars and the primary solid tubulars; 

preventing the passage <rf fluids from the first subtenBnean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars arKl 
prorated tubulars; 
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positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tutHJiars; and 

radially expanding and plastically, defonming the perforated tubular liners within 
the Interior of one or nK)re of the perforated tubulars. . 

5 

62. A method of extracting materials, from a produdng subterranean zone in a 
wellbore. at least a portion of ttie wellbore including a cas'vtg, comprising; 
positioning one or more solid tubulars within the wellbore: 
positioning one ormore perforated tubulars each including One or more radial 
10 passages within the wellbore, the perforated tubulars traversing ttie produdng 
^btenBnean zone; 

radially expanding at least one of (he solid tubulars and the perforated tubulars 
within the wellbore; 

flLrididy coupling the solid tubulars wKh the casing; 
1 S fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subtenBrmn zone from at least one other 
subterranean zone within the wellbore; 

fluidicty coupling at least one of the perforated tubulars with the producing 
subterranean zcHie; 

20 positioning one or more perforated tubular liners within the interior of one or 

more Of the perforated tubulars; and 

radially expanding and plasticalty deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system fbr isolating a first sutrterranean zone from a second subterranean 
zone in a weDbore, comprt^: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubirians traversing the first subterranean zone; 

means for positiming me or nnora perforated tubuteirs each induding one or 
30 more radial passages within the waObDre. the perforated tubulars traversing thB second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weKbore; 

means for fluididy coupling the perforated tubulars and ttie solid tubulars; 
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means for provenfing the passage of fluids from the first subteiFranean zone to 
the saccmd subterranean zone within the wdibore external to the primary sdid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one ormoreofthe perforated tubulars; and 

means for radially expanding and plastically defbmning the perforated tubular 
lirars within the interior of one or more of the perforated tubuteirs. 

64. A system for extracting materials from a producing subterranean zone in a 
10 > wellbors« at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

n^ns for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means forfluidlcly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulata with the solid tubulars; 

numns for flukfldy isolating the producing subterranean zone from at least one 
20 o^r subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubutars; and 
25 meens for radially expanding and plastically deforming the perforated tubular 

liners with'm the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more soDd tubular members, each solid tubular member incliKiing one or 

ware external seals; 

two or wore perforated tubular rrombers each including radial passages 
coupled to the solid tubular members; and 

me or more one-way valves for oontroQably fluidicly coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubidar members and the perfDrated tubular 
members are formed by a radial expansion process perfbmied within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of produdng zones In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore, thQ perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weUbpre; . . 
1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage erf fluids from the first subterranean zone to the second 
subtefranean zone within the welit>ore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
20 been depleted to one of the produdng zones that has been depleted. 

67. A nmthod of extracting rnaterials from a wellbore having a plurality 0^ 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or nnore perforated tubuiaiB each Including one or more radial 

passages wKhln the wellbore, the perforated tubulars traversing the produdng 
subtenanean zones; 

radially expanding at least one of the solid tubulars and the perforated tubidars 
within the wellbore; 
30 fluididy coupling the soHd tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating the produdng subterranean zone from at least one tilhBr 
subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing »ne8 that has been depleted. 

88- A system tor isolating a first sutsterranean zone from a second subterranean 
zone having a pturaiity of producing zones in a vvellbore, comprising: 

means for posilfoning one or more solid tubulars vvithin the wellbore, the solid 
tubulars traversing the first subtenBnean zone; 

means for positioning one or more perforated tubulars each indudhg one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perf^ted tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

mews for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the prbdudng zones that has been depleted. 

69. A system for extracting matarials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of tiie wellbore including a casing, comprising; 

means for positior^g one or more solid tubulars vdthin the wellbore; 

means for portioning one or nme perforated tubulars each including, one. or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars witiiin the virellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidldy coupling the perforated tubulars with the solid tubulars; 

means for fluldicly isolating the produdrig subterranean zone from at least one 
ottier subterranean zone wKhin the vi^llbore; 
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means for fluidicly coupling at least one of the perforated tutxjlars with the 
producing sut^terranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tut>uldr8; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producirig zones that has been depleted. 

70. An apparatus for extracting geothemnai energy ftom a subterranean formation 
containing a source of geottiermai energy, comprising: 

10 a zonal isolation asserribly positioned within the subtenanean formation, 

comprising: 

. one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or wore perforated tubular members each including radial passages 
15 coupled to the solid tubuter members; and 

one or more perforated tubular liners each including one or mors radial 
passages coupled to the interior surfaces of one or more of the pertonsited tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellborn. 

71. A method of isoteting a first subtenBnean zone from a second subterranean 
zone including a source of geothermal energy in a welibore. comprising: 

25 positioning one or mm solid tubulars within the welibore, the solid tubulars 

traversing the first subterraneian zone; 

positioning one or mom perfbrated tubulars each including one or more radial 
passages within the welibore, the perforated tubuiars traversing the second 
subterranean zone; 

30 radially e}cpanding at least one of the solid tubuters and perforated tubulars 

within the welibore; 

fluidldy coupling the perfbrated tubulars and the |»1mary solid tubulars; 

preventing the p^sage of flukls from the first subterranean zma to the seoxid 
subterranean zone within the weiit)ore external to thie primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defbnning the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a subterranean geolhermal 
zone in a weHbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 * positioning one or more perforated tubulars each iridud'mg one or m 

passages within the waDbore, the perforated tubulars traversirtg the subtenanean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tutfulars 
witMn the wellbore; 
15 fiuidtcly coupling the solid tubulars with the casing; 

fluidldy cbupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothenmai zone from at least one other 
subtenanean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the. subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geolhermal 
subterranean zone In a wellbore, comprising: 

nteans fbr positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each indudir^ one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothennal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
3D tid>ulars within the vratlbore; 

means for fluididy coupling the perforated tubulars and the solid tubular^ and 

nr^ns for preventing the passage of Hu\68 from the first subterranean zone to 
the second geothenmai subterranean zone within the wellbore external to the ptrimary 
solid tubulars and perforated tubulars. . 
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74. A system for extracting geothermal energy from a subterranean geothennal 
zone in a wellbore, at least a portion of the wellt)ore including a casing, comprising; 

- means for positioning one prrrore solid tubulars within the 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothennal ssone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the subterranean geothenmal zone from at least one 
other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
subterranean geottiermat zone, 

75. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more isxtemal seals; 

one or more perforated tubular members each including one or mem radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal teoiation assembly; 

wherein at least one of the sdid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore; and 

wherein the radicri passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubuter members within the 
wellbore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, oompristng: 

positioning one or wore so&d tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulare within the weUboiB each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; . 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the ffrst subten^nean zone to the second 
subterranean zone within the wellbors external to the solid tubulars and perforated 
tut>ulars; and 

16 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zor>6 in a 
wellk)orB, at least a porticx) of the wellbore including a casing, con^^rteing; 

1 5 positioning one or more sofid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one . or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one Gf the soHd tubulars and the perforated tubulars 
20 within the wellbore; 

fluidicly coupling the solid tubulars with the casir^; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fhjidiciy isdafliig the producing subterranean zone from at least one other 
subteiranean zone within the wellbore; 
25 fhjMlcly coupling at least one of the perforate tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nnore of the perfcrated tubulars; and 

cleaning materials from the radial passages of at least one (rf the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolafing a subterranean zone from a second subterranean 
zone in a wellb(m. comprising: 
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means for positioning one or more solid tubulars within the welit)ore, the solid 
tubutars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the welibqie each 
including one or mora radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

rineans for radially expanding at least one of the solid tubulars and perforated - 
tubulars witMn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 the second subtenBnean zone within the wellbora external to ttie solid tubulars and 
perforated tubulars; and 

means for cleaning matertels from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
weilbore. 

15 

79. A system for extracting materials from a producing subten-anean zone in a 
weHbors, at least a portion of the weilbore including a casing, comprising; 

maartt for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars within the weilbore each 
20 Including one or mm radial passages* the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and ttie . 
perforated tubulars wttMn the weilbore; 

means for fluididy coupling the solid tubulars with 4he casing; 
25 means fbrfluidiciy coupling the perforated tubulars with the solid tubulars: 

means for fluididy isolating the produdng subterranean zone from at least one 
dher subterranean zone within the weilbore; 

means for fluididy coupling at least one of the perfonskted tubulars with the 
prodiMing subterranean zone; and 
30 meara for deariing materials from the radteil passages of at least one of the > 

perforated tubulars by further radial expansion of the perforated tubulars within VhB 
welbors. ^ 



105 



X i*dlent • 

AH>iicatim No: GB04O3897.2 Examiner: Nicholas Mole 

Clafansseaithed: 1-4 Date of search: 8 June 2004 

P^iteots Act 1977: Search Report under Secthm 17 



)oaimept8 considered to be retevante 



Category 


Relevant 
to claims 


Identity of document and passage or flgure of particular reference 


A 




GB 2343691 A 






(SHELL) 


A 




GB 2348223 A 






(SHELL) 



Categories: • » - — ^ — , 

X DoaiiiiHKiiidtaii«1ickQrD0velty A Document inUdttiflgteelunlo^l back 

oep oftbeart 

Y DocwKfltindksiiQgladiofteveitfveit^ P Doctiiiim|MA>Uflhfidoa or after ttiedBCUi^^ 

cosBbiasdwttiooooriimoUierdocuiiieaUof but before te fOi^g dale of ibli Invemiim. 

same category. . ^ j ■ 
& Member of the same paiem family E Patent docoznei^ pifldidied on or after, bm with ]irior^ 
. earlier than, the fiUaa date of Qiia appBcatioD. '_ . _ 



o 

IKVBITOKlNniOPLE 



neMofSeardu ^ 
SendiofGB.EP.WO&US|»iattdaciiiiieiii5Clasafiedindiefolkiwii«aRasoft^ : 


EIF 


1 


Woddwnde seaich of mtett docoments classified to the fiollo^ 


1 E21B 


I 


The fonnwiiM mdine and odier daiahasea hwe bM 


IWPIEPODOCJAPIO 


1 



An Executive Agency of the Dcpaitzncot of IVade and Industi> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

jS) LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



